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It seems strange that in all the build- 
ing: of electric railways which is now go- 
ing on in the United States not one single 
We 


have numerous and increasing examples 


polyphase system has been installed. 


of combination systems in which polyphase 
currents are generated at a central point 
and transmitted at high tension to sub- 
stations and there tedistributed as direct 
current to the line. If it were possible to 
construct motors and car equipments us- 
ing a polyphase source of supply directly, 
all of the expense and complexity of the 
sub-station could be avoided and a high- 
ly efficient and highly satisfactory variety 
of distribution secured that would make 
easy the somewhat difficult problem of 
All of 


the European experiments that have been 


long-distance electric railroading. 


made in this direction have met with a 
flattering degree of success and it seems 
time certainly that American engineers 
should take up the question of the direct 
application of this variety of current to 

It seems as if the time is 
the 
high efficiency and other de- 


car motors. 


ripe, for simplicity, mechanical 
strength, 
sirable qualities of the induction motor 
lend themselves with peculiar readiness 
to electric railroad work. It is probable 
that there are difficulties connected with 
the starting of such motors under load, 
but these difficulties are by no means in- 
superable, nor do they entail any great 
The 


question is one that is certainly worthy of 


complexity of apparatus or design. 


the attention of all interested in the ad- 
vance of the electric arts, and especially 
of those railroad managers who are fol- 
lowing the natural tendency of progress in 
this country and amalgamating together 
various short lines of trolley road into 
long systems. 








We hear very little to-day about the 
Nernst lamp. The hopes that were raised 
to a high point by the announcement of 
Dr. Nernst’s interesting invention have 
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poesia withered, and, outside of the 
Paris Exposition, there does not seem to 
be a single installation of the new lamps 
in existence. There can be no doubt that 
the direction indicated by the German in- 
ventor is one that would be profitable to 
follow. An increase in the efficiency of 
translating devices for electric lighting 
would produce a highly desirable condi- 
tion of affairs and greatly aid in the ex- 
tension of such lighting in places where it 
The 


fact that those of us interested in elec- 


is now considered too expensive. 


trical* matters know that electric light 


is not expensive as compared with 
gas or other illuminants is of little 


importance, so long as the majority of the 
public are firmly convinced that an elec- 
tric light is a luxury. As a matter of 
fact, in cities, it is a necessity, and as such 
is recognized by the more intelligent por- 
tion of the people. Still, any revolution- 
ary invention that would tend to cheapen 
electric light service would make this 
variety of light more popular and would 
go further toward driving the gas com- 
panies into their proper position—that 
of supplying a convenient source of small 
power and heat. 





The Automobile Club of America ap- 
pears to be alive to the opportunities it 
has for bettering both the sport and the 
business of automobilists. It has advertised 
for information regarding places where 
storage batteries for electromobiles may 
be recharged so that it can present this in- 
formation in its forthcoming book for the 
benefit of its members. Such a publica- 
tion as this has been urgently needed and 
doubtless will be highly appreciated. 
There must be many places, especially in 
the vicinity of greater New York, where 
an electromobile can have its batteries 
filled. It is of profit and mutual interest 
both to the proprietors of such charging 
stations and automobilists in general to 
have their situation made public, and it 
is urgently hoped that the club may suc- 
ceed in the laudable task it has under- 
taken. 
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WHERE ELECTRIC TRACTION IS 
BADLY NEEDED, 


At a point near the centre of Manhattan 
Island stands the large passenger station 
of the New York Central & Hudson 
River and New York, New Haven & 
Hartford Railroads, and from it running 
north is a four-track structure extending 
beyond the Harlem River. For a few 
hundred yards these tracks are on the sur- 
face, but at a point about one-half mile 
north of the station they enter a tunnel, 
or rather, three tunnels, there being one 
central and two side tunnels, and in these 
the tracks continue north for about three 
miles, emerging upon a steel viaduct which 
traverses the upper end of the island and 
This stretch 


of terminal track is one of the busiest in 


crosses the Harlem River. 


the world and trains pass along it at 
intervals of only a few minutes during 
the day and night, and with almost the 
frequency of trains on the elevated rail- 
way during the rush hours of suburban 
De- 


spite attempts at ventilation, in certain 


travel in the morning and evening. 


parts of it the tunnel is almost always 
full of noxious and heated gases from the 
many locomotives that traverse it and 
passengers passing through it at this sea- 
son of the year in cars in which every 
window and ventilator is tightly closed 
come close to suffering asphyxiation. It 
is probable that if an accident delayed 
one of these trains a half-hour or more 
some of its passengers would miserably 
perish. So great is the popular horror of 
this tunnel ride that more than any other 
thing it has retarded the development of 
the beautiful suburban region lying along 
the north shore of Long Island Sound and 
practically accessible only by this route. 
In former days the tunnel system was 
operated to Thirty-fourth street, several 
blocks south of the present Grand Central 
Station. When the new station was built 
at Forty-second street, the section of the 
tunnel south of that point was turned over 
to the street car companies. In the days 
of horse cars the tunnel was not particu- 
larly pleasant, although it had been white- 
washed inside and in warm weather was 
cool, but, naturally, the presence in it of 
horses made its atmosphere as disagree- 
able, though not as dangerous, as that of 
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the gas-laden tunnels further north. ~'To- 


day it is traversed by electric cars of the 
Madison avenue line, which are permitted 
to run at high speed through the tunnel, 
and, on a warm day, the tunnel section is 
the most agreeable portion of a journey on 
an open car over this line. It is clean, 
well lighted and naturally always cool. 
All of this has been accomplished for it 
by the introduction of electric traction. 
With this object lesson before them the 
the 


heavy passenger traffic in and out of the 


railroad managements handling 
Grand Central Station have hardly a 
legitimate excuse for retaining the annoy- 
ing steam locomotives in their tunnels. 
It is probable that the conservatism which 
marks American railway managements 
and makes them cautious (almost always 
with wisdom) in adopting improvements 
which are outside of their experience is 
all that is preventing the electrification of 
Coupled with this is a 
natural objection to the delay of about 


these tunnels. 


two minutes involved in the exchange of 
the steam for the electrie locomotive at 
the northern end of the viaduct. It can 
hardly be doubted that the traveling pub- 
lic would gladly put up with a delay sev- 
eral times longer than this to secure free- 
dom from the discomfort of the under- 
ground passage under Park avenue. From 
the engineering point of view, the prob- 
lem of constructing, operating and main- 
taining the necessary conducting system 
and locomotives is absolutely easy and one 
to which experience gained in several in- 
stallations can be brought. Its success is 
perfectly certain from the beginning and 
It is 
probable that the whole plant, including 


its cost need not be very large. 


five miles of quadruple track construction, 
10 electric locomotives and a power house, 
could be erected for less than $800,000, 
this figure including the lighting and 
The ex- 
penses of operating the electrical section 


beautification of the tunnel. 


would not differ greatly from those now 
met in working the section by steam loco- 
Interest at five per cent on the 
sum mentioned is $40,000 annually. 
Can any reasonable person doubt that the 


motives. 


increased travel to the suburban regions 
reached by the lines terminating in 
the Grand Central Station would very 
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soon far over-balanee this expenditure? 
The New York. Central .& Hudson River 
Railroad has already expended millions 
of dollars in extensions and improvements 
of its terminal service in New York. 
Among the important works it has re- 
cently carried out are the construction of 
a magnificent viaduct in the north end of 
Manhattan Island and a bridge across the 
Harlem. River, extensive improvements 
and extensions at the Grand Central Sta- 
tion, the abolition of grade crossings in 
the city and numerous less extensive bet- 
We feel that the same able and 
far-seeing management will not long neg- 


terments. 


lect the opportunity now offered for the 
final perfection of its service. 

It is evident that every considera- 
tion of expediency, and the promptings 
of that progressive spirit which should 
animate the management of any corpo- 
rate interest, point to the electrical 
As_ they 


stand now they are not only exceedingly 


equipment of these tunnels. 


uncomfortable and a menace to the health 
of those compelled to travel through them, 
but they are an absolute anachronism 
which should not, to-day, exist in the 
metropolis of the Western world. 





The most remarkable feature about the 
electrical trades this Summer is their 
amazing activity. There has not been, 
up to now, any of the falling off in volume 
of business that is usual at this time of 
year. Ordinarily it is hard to make a 
citizen whose mind is fixed on recreation, 
and who is thinking of the trout leaping 
in the pools or the white caps flashing 
in the cool ocean breeze, sit down in his 
city office (even if he has a fan motor) 
The details of busi- 
ness and the affairs of everyday grow far 


and talk business. 


off and of little importance to the man 
But this 
year nobody has been able to get away; 


with vacation in his fancy. 


nobody has even gotten so far as to think 
much about holidays; everybody has been 
at work. But they are not unhappy, for 
it now looks as if 1900 would be a record 
year in the electrical business, and as if 
all the manufacturers and dealers and 
contractors would have the wherewithal 
to spend long vacations next Summer— 
if they have time to go. 
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The High-Speed Three-Phase Railway 
from Toledo to Norwalk, Ohio. 
The new railway in Ohio, from Toledo 
to Norwalk, is the latest example of the 
long-distance electric railways which have 
been made commercially possible by the 


application of alternating current. The 


entire length of the railway, 60 miles, is 
supplied with current from a central 
power house at Fremont, a high voltage 
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follows somewhat the lines of the Rapid 
Railway, of Detroit, both of which were 
designed and equipped by Westinghouse, 
Church, Kerr & Company. The cars will 
run over the tracks of the Toledo Trac- 
tion Company to the city limits, a dis- 
tance of three and one-half miles. From 
this point they pass over their own tracks, 
via the Woodville Turnpike, and proceed 
in a straight line for about 10 miles; 


Fie. 1.—500-KiLowatr THREE-PHASE GENERATOR FOR TOLEDO, Fremont & NORWALK 
Hieu-Sprep EvLEcTRIC RALway. 


being used to transmit power 30 miles in 
either direction to six substations, where 
it is lowered and converted to direct cur- 
rent for feeding the trolleys. 

Since alternating current has been 
adapted to the use of electric railways, 
interurban roads from 50 to 100 miles in 
length are being rapidly exploited in the 
Central States, where the surface of the 
country is fairly level and comparatively 
little expense is incurred in grading and 
bridging. 

The electrical equipment of this railway 





then on a private right-of-way for two 
miles through a well-populated oil district, 
bringing them upon the Western Reserve 
and Maumee Turnpike, which is followed 
in a straight line for-31 miles. This 
turnpike is the oldest road in northern 
Ohio, having been ceded by the Indians 
over 150 years ago. The towns and cities 
on the line are Toledo, with 180,000 popu- 
lation; Genoa, 800; Woodville, 1,200; 
Hessville, 500; Fremont, 10,000; Clyde, 
4,000; Bellevue, 6,000; Monroeville, 
4,000, and Norwalk, with 12,000 people. 
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The adjacent country is rich and fertile, 
producing large quantities of agricultural 
supplies. The railway will make special 
efforts to develop the freight traffic, as 
there will be large quantities of fruit and 
dairy produce to be carried into the cities. 
The track crosses the Lake Shore, the 
Wheeling & Lake Erie, the Baltimore & 
Ohio, the Lake Erie & Western, the Big 
Four, the Pennsylvania and the Nickel 
Plate, with all of which junctions can be 
made, and railway cars hauled over the 
tracks of the Toledo, Fremont & Norwalk 
Railway. 

The surface of the country through 
which the railway passes is mainly level, 
the steepest grade being three per cent, 
and that but for a short distance. There 
are 24 bridges ; one over the Portage River 
at Woodville, has two steel truss spans, 
each of 180 feet, and another, over the 
Sandusky, at Fremont, has four spans, 
each of about 160 feet. 

Extensions of the line are under con- 
sideration, one of them to continue the 
line from Norwalk to Oberlin, a distance 
of 20 miles, and the other to form a 
branch from Tiffin to Port Clinton on 
Lake Erie, to serve Put-in-Bay. 

The central power house at Fremont is 
situated upon the east bank of the San- 
dusky River from which the water is 
obtained for feeding the boilers and for 
condensing purposes. A considerable tract 
of land, situated less than half a mile 
from the centre of the city of Fremont, 
and adjoining Main street, has been se- 
cured by the company, and upon it is 
being erected a good, substantial power 
house, car house and car shop. The 
power house is of fireproof construction 
throughout, made of brick and iron, with 
concrete foundations. The roof is 
formed of tile and cement arches. The 
engine room is lofty, to accommodate ver- 
tical engines, and large, arched windows 
admit an abundance of light. There is 
a high, well lighted basement under the 
engine room. Water for the boilers, and 
for the condensers will be pumped from 
the Sandusky River, through one six-inch 
and two 14-inch pipes. In the rock bed 
of the river a channel has been cut to in- 
sure a constant supply of water to the 
intake well. Two Worthington com- 
pound circulating pumps, having cylinders 
9 inches by 14 inches and 19 inches by 
15 inches stroke of piston, each have their 
suctions in this well, and elevate the water 
to two elevated jet condensers, which will 
be described later. 

The condensers are set over a single 
or common hot well, from which the sup- 
ply of feed-water is taken by a Worthing- 
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ton tank pump, and passed to the treat- 
ing plant, so that there will be an ample 
supply of luke warm boiler feed-water 
when either condenser is running. When 
both condensers are out of service the six- 
inch suction leading directly to the tank 
pumps from the intake well is to be used, 
or should this tank pump be disabled the 
feed pumps can pump directly from the 
intake well through this same six-inch 
suction pipe. Should it be desired either 
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pipes and stirring devices. The treating 
plant is intended not only to take care of 
the scale-forming properties of the water, 
but to prevent oil from entering the boil- 
ers from the hot well, as would be the 
case were the water pumped directly. The 
hot well contains such protecting baffles, 
and the feed suction is so arranged that 
there will be a constant tendency to get 
water containing the least amount of oil 
of any in the hot well. 


SWITCHBOARD IN Matn Power-Hovusr, ToLeEpo, NoRWALK & FREMONT HIGH- 


SPEED ELectric RAILWAY. 


or both feed pumps can pump directly 
from the hot well to the boilers. 

A feed water heating system was in- 
stalled by the Wefugo Company, Cincin- 
nati, Ohio, and consists of two large 
treating tanks with automatic stirring de- 
vices, operated by a small electric motor. 

After the scale-forming ingredients have 
been precipitated by introducing the 
chemical reagents and the bulk of the 
sludge allowed to settle, the water flows 
through a large open filter, whence it is 
pumped to the boilers by two Worthing- 
ton outside-packed, plunger, pressure- 
pattern feed pumps, having cylinders 
seven and one-half inches and 5 inches 
by 10 inches stroke of piston. This open 
filter tank is of Portland cement masonry, 
and is sunk in the ground until its top 
is flush with the top of the ground, and is 
equipped with the usual quartz sand filter 
bed, aluminum bronze strainers, wash 


Leaving the feed pumps, the feed-water 
will pass through an auxiliary heater, 
where it will receive the heat, which would 
otherwise be wasted by the auxiliary 
pumps and engines, thence through a fuel 
economizer to the boilers. The auxiliary 
heater was furnished by Baragwanath & 
Company, of Chicago, while the economiz- 
er is the regular Westinghouse, Church, 
Kerr & Company’s circulating econo- 
mizer and is built by the Green Fuel 
Economizer Company. 

The feed piping is so arranged that the 
heater or economizer may be by-passed at 
will. 

The boilers, which were furnished by the 
Babcock & Wilcox Company, are five in 
number, of the vertical header type, and 
each of 300 horse-power, nominal rating. 
They are built for a working pressure of 
155 pounds per square inch. The boilers 
are equipped with Roney mechanical stok- 
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ers and smokeless furnaces. The coal is 
fed to the furnaces by gravity from an 
overhead coal pocket of 500 tons capacity, 
and the coal handling machinery is so de- 
signed as to handle ashes and refuse from 
the firing floor into ‘a bin over the cars 
on the side track, so that the fire room 
labor will be reduced to the minimum. 
A side track of the Wheeling & Lake Erie 
passes over the coal hopper and under the 
ash hopper, and transfers are to be made 
by gravity, with little labor expense. The 
coal handling system is composed of an 
endless chain of wheel and pan construc- 
tion, and a heavy bunker of structural 
steel and masonry construction. The 
conveyor is being furnished by the Steel 
Cable Engineering Company, of Boston. 

The coal and ash handling machinery 
is operated by a Westinghouse standard 
engine of 10 horse-power, nominal rating. 

Draft is furnished by two vertical dis- 
charge fans of heavy construction, either 
of which is large enough to provide draft 
for the plant. These fans draw the waste 
gases through the economizer, or directly 
from the boilers as desired. They are of 





4.—TIME-ELEMENT CIRCUIT BREAKER, 
ToLepo, Fremont & Norwa.Lk Ral_- 
WAY. 


Fie. 


the extra heavy special construction found 
in all the fans used by Westinghouse, 
Church, Kerr & Company for mechanical 
draft purposes. These fans are directly 
connected to horizontal steam engines by 
marine couplings, so that all parts of the 
unit are readily accessible for purposes of 
adjustment or repair: The steam supply 
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for the fans is controlled -by a regulator 
which regulates the speed of the fans to 
correspond to the requirements of the 
plant by increasing the speed when the 
steam pressure tends to go down, or vice 
versa. 

The main steam piping is arranged on 
the “feeder and main” principle, the 
steam flowing from the boilers to the en- 
gines almost directly, so the main supply 


ee 
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The condensing apparatus consists of 
two 3,000 horse-power Worthington cen- 
tral elevated jet dry-air pump condensers. 
The injection, before entering the con- 
denser, passes through an air cooler, com- 
ing in contact with a set of brass tubes, 
through which the air from the cone passes 
on its way to the dry-air pump. The air 
being thus cooled and dried is pumped un- 
der the best conditions for high efficiency, 
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electrical machinery. It consists of a 
Westinghouse Air Brake Company’s stand- 
ard air pump, storage tank, piping and 
nozzles for’ directing the air. 

The power plant is designed to admit 
of ready extension without destroying the 
symmetry of its design. 

In the engine room are to be installed 
four 1,000-horse-power, vertical 
pound engines, having steam cylinders 


com- 


Fia..2.—200-KrLowaTtT Rotary CONVERTER FOR SUB-STATIONS OF THE TOLEDO, FREMONT & NORWALK HiGu-SPEED ELEctTRIC RAILWAY. 


tends to equalize pressures and make up 
any deficiency. The main is divided into 
sections by valves, allowing any one boiler 
and engine to be operated should it be 
desirable to repair‘any other portion of the 
system. The high-pressure fittings are 
all flanged, of a very heavy pattern, and 
were furnished by Eaton, Cole & Burn- 
ham, of New York. The valves in the 
high-pressure lines, except the three 34- 
inch valves are of Chapman Valve Manu- 
facturing Company’s make. The 24-inch 
valves in the vacuum lines are being fur- 
nished by the Rensselaer Manufacturing 
Company. 


- o- Oe 


both as measured in vacuum attainable 
and in work required for pumping. ‘Two 
dry-air pumps exhaust the air from the 
cones. These pumps are of the crank and 
flywheel pattern, with small clearances, 
and positively moved air valves especially 
designed for pumping to a very high vacu- 
um with great efficiency. 

The overflow from the hot well passes 
through a 20-inch glazed pipe to the river. 

A traveling crane, of 20 tons capacity, 
manufactured by the Whiting Foundry 
Equipment Company, of Chicago, IIl., 
spans the engine room. A compressed air 
system has been installed for cleaning the 


2114 inches and 37 inches by 22 inches 
stroke, built by the Westinghouse Machine 
Company. Each of the engines are to be 
direct connected to a 500-kilowatt, three- 
phase generator. The normal speed of 
these engines is 214 revolutions per min- 
ute. Each engine, with its generator, is 
mounted upon a single bedplate, insuring 
accuracy and permanency of alignment. 
Special devices are provided to enable the 
operator at the switchboard to vary the 
speed of any engine when in operation, 
and to divide up the load between the 
units as may be desired. 

Excitation for the larger generators is 
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provided by two 30-kilowatt multipolar 
direct-current generators, 125 volts, di- 
rect connected to two Westinghouse ver- 
tical single-acting, single-valve, 9-inch and 
15-inch by 9-inch compound engines. 
Fither exciter has sufficient capacity for 
supplying the main generators and for 
furnishing current for lighting the power 
station. 

The feed wires will pass downward 
through the masonry floor of the engine 
room to the transformer room in the base- 
ment, which will be equipped with two 
banks of three transformers, each of 400 
kilowatts, of the standard Westinghouse oil 
insulated, self-cooling type. A seventh 
400-kilowatt transformer will be held as 
reserve. Two 200-kilowatt rotary con- 
verters will be installed in the central 
power house at Fremont, taking current 
direct from the main bus-bars, and sup- 
plying the continguous sections of the 
road. 

The whole of the electrical apparatus is 
arranged to work in multiple. The four 
generators at the central station are mul- 
tipled together, as well as the seven sub- 
stations, so that whenever a heavy load 
arises on any part of the line all the sub- 
stations assist each other to carry it. 

The switchboard at the Fremont central 
station, for controlling the electrical ma- 
chinery is very similar in design and con- 
struction to that for the Rapid Railway, 
of Detroit, except that the Fremont board 
has provision for four generators instead 
of three. To the right of the board, 
mounted on a swinging bracket, are two 
600-volt, alternating-current voltmeters, 
one permanently connected to the bus-bars 
and the other to be connected to a generat- 
or when it is about to be thrown into the 
circuit, a receptacle on the panel of the 
switchboard being provided for making 
the connection to its voltmeter. 

T'wo panels control the exciters and four 
panels the generators, each provided with 
the usual apparatus. The load panel car- 
ries three 6,000-ampere ammeters, and two 
single-phase integrating wattmeters. The 
latter are connected, so as to properly di- 
vide up the load on a three-phase circuit. 
Under normal conditions, each wattmeter 
will register half the load, and under all 
conditions the sum of the two readings 
will record the entire load. Each of the 
two panels on the left of the board con- 
trols a bank of three. 400-kilowatt step-up 
transformers, and has mounted upon it a 
three-pole, 2,000-ampere, brush-type cir- 
cuit breaker, with time element attach- 
ment. This time clement principle has been 
widely adopted on power pressure plants by 
the Westinghouse Electric and Manufac- 
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turing Company. Its object is to prevent 
a short circuit on the alternating-current 
and direct-current lines at a point distant 
from the power house, opening any but 
the circuit breakers nearest it. If, for in- 
stance, a short circuit should occur at one 
of the sub-stations, it might trip the 
main circuit breakers in the feeders at 
the transmitting end, provided these were 
made to operate instantly, even before the 
circuit breaker in the one feeder at the 
receiving end could open or break the are. 
This would cut off the current from all 
three of the sub-stations fed by this one 
high-tension circuit. 

To obviate this difficulty, the circuit 
breakers at the transmitting end are pro- 
vided with a time element attachment, 
so that they will only operate if the over- 
load or short circuit holds for a certain 
length of time, the duration of time being 
capable of adjustment upon the apparatus, 
usually from three to ten seconds. In 
case a short circuit occurs beyond the 
breaker at one end of the sub-stations, that 
breaker opens almost instantaneously, and 
cuts off the current before the breakers at 
the transmitting end get a chance to oper- 
ate, because the latter breakers possess the 
time element feature. Should a short cir- 
cuit come across the lines between the two 
sets of breakers it will continue until those 
at the transmitting end open the circuit. 

The construction of these circuit break- 
ers follows the standard brush type, hav- 
ing a break on carbon contacts of suffi- 
cient length to open a circuit up to 750 
volts. The armatures of the tripping 
magnets of the breakers are connected to 
the levers which extend downwards to the 
rectangular boxes containing its time ele- 
ment mechanism, which are seen mounted 
on the face of the switchboard below the 
two three-pole breakers. The time ele- 
ment is a spring motor mechanism, tend- 
ing to drive a Foucault current disk be- 
tween the poles of permanent magnets, 
acting similarly to the retarding mechan- 
ism, but is restrained from further 
motion of this mechanism is restrained by 
a pawl, which is mechanically connected 
with the tripping mechanism of the break- 
ers. 

Should an overload occur on either of 
the breakers, its armature moves a slight 
distance, releasing the spring motor mech- 
anism, but is restrained from further 
movement until the spring motor runs a 
certain predetermined time, when, if the 
short circuit or overload still exists, the 
armature of the breaker being left free 
to move further, operates the tripping 
mechanism. The length of time during 
which the overload must continue in order 
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to operate the breaker, is adjusted by mov- 
ing the magnets on the retarding disk, as 
is done in adjusting the speed of an inte- 
grating wattmeter. All three breakers, 
one in each phase, are controlled by the 
same mechanism. 

The high-tension side of each bank of 
three transformers is protected by means 
of three high-tension fuse circuit breakers. 
Each wire of the three-phase, 16,000-volt 
feeder is protected by a Wurts 16,000-volt 
lightning arrester. ce) 

A separate six-panel switchboard is pro- 
vided for the control of the rotary sub-sta- 
tion at Fremont. Thetworight-hand panels 
control the alternating-current side of the 
200-kilowatt rotary converters. The two 
centre panels control the railway feeders, 
and the remaining panels control the di- 
rect-current side of the rotaries. These 
rotaries being connected to a eommon bus 
are protected by means of fuses between 
the main switch and the rotary on the 
alternating side. 

At each of the six rotary sub-stations, 
situated at Toledo, Genoa, Hessville, 
Clyde, Bellevue and Monroeville, there are 
two 200-kilowatt rotary converters and 
three 150-kilowatt step-down transform- 
ers, and a switchboard similar to that just 
described. The high-tension side of the 
transformers is protected by fuse circuit 
breakers and Wurts lightning arresters in 
each wire. The direct-current feeders and 
trolley lines are connected at each sub- 
station through controlling apparatus on 
the switchboards, so as to localize line 
troubles. ; 

There are several features of interest in 
the electrical equipment of this line; for 
instance, the generators work at low volt- 
age, so that the rotaries at Fremont can 
be connected directly to their bus-bars 
without the intervention of transformers. 
The time element circuit breakers have al- 
ready been described. Loops are brought 
out on the step-up transformers to effect 
different ratios of transformation, so that 
the voltage on the secondary side of the 
banks of step-down transformers in the 
sub-station, and consequently the direct- 
current voltage on the rotaries may be 
equalized in different sub-stations in spite 
of the fact that the sub-stations most dis- 
tant from the central station will have a 
lower line voltage on three-phase trans- 
mission than those that are nearer. 

The generators are synchronized with 
the bus-bars by means of lamps and shunt 
transformers, following the standard 


method. The rotary converters are syn- 
chronized by means of lamps connected 
across the jaws of the main switch, con- 
necting the alternating-current side of the 
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rotaries to the alternating-current bus- 
bars. Upon the end of the shaft of each 
rotary is an induction motor for start- 
ing purposes, the induction motor be- 
ing connected to a three-pole, double- 
throw switch on the alternating-current 
rotary panel. The outside rows of the 
studs on these double-throw switches are 
connected to the transformers, from which 
loops are brought out so that when the 
three-pole switch is thrown in one direc- 
tion a certain voltage will be thrown on 
the starting motor, and when thrown on 
the other side a higher or lower voltage 
will be put on the starting motor. Thus, 
in one position of the switch, the starting 
motor gives its speed slightly above the 
synchronous speed before being thrown in. 
After being synchronized on the alternat- 
ing-current side, the incoming rotary is 
brought up to the voltage of the rotary 
already running, and then thrown in mul- 
tiple with it. 

The high-tension current is carried by 
three bare copper wires, arranged in the 
form of an equilateral triangle, one wire on 
the top of the pole, and one upon each end 
of the cross arm, the wires being 24 inches 
apart. Six feet below the cross bar is a 
bracket for carrying the trolley wires. 
Upon the opposite side of the pole, slight- 
ly above the bracket, are the direct-cur- 
rent feeder cables. The trolley wire is 
No. 000. The direct-current feeders vary 
from 400,000 circular mils to No. 0 wires. 

The track, which is single, with turn- 
outs, is constructed in a thoroughly first- 
class manner, the roadbed following the 
best steam railroad practice. Cedar ties 
are used, ballasted with gravel and stone, 
Carnegie 75-pound T rails are em- 
ployed, with Forest City Electric Com- 
pany bonds, and cross bonds every 500 
feet. 

The rolling stock is being provided by 
the Barney & Smith Company, of Day- 
ton, Ohio, who are building 22 50-feet 
passenger cars, each equipped with two 
75. horse-power motors, sufficient for a 
speed, upon a straight level track, of 50 
miles an hour. These cars are 39 feet 
31% inches long over the body, 49 feet 5 
inches long over the platform, and 8 feet 
6 inches wide. There are 15 windows on 
each side. The cars are sheathed on the 
outside the same as a standard passenger 
coach. The wood for inside finish is 
quartered oak and the glass in the windows 
is double-thick French. The curtains are 
of printed duck with Forsyth curtain fix- 
tures; three-ply oak veneer handsomely 
decorated is used for head-lining. The 
seats are upholstered in crimson plush, 
and the trimmings are of solid bronze. The 


ELECTRICAL REVIEW 


cars will be warmed with Baker’s “Mighty 
Midget” heaters, which have given excel- 
lent results on interurban railways, nota- 
bly about Detroit. These car bodies will 
be mounted on the Barney & Smith im- 
proved Class F truck, especially designed 
for heavy service. Spoke wheels 36 inch- 
es in diameter will be used in the trucks, 
with axles of hammered iron 5% inches 
in diameter. The trucks will be equipped 
with inside hung brakes. The cars will 
be handsomely furnished, and have a seat- 
ing capacity for 50 passengers. Westing- 
house air brakes will form part of the 
equipment. The sub-stations will serve 
as points for the collection and distribu- 
tion of freight, it having been found by 
cross-country electric railways that a well- 
paying freight business may be developed 
through the facilities for prompt deliv- 
ery. Mileage books for 1,000 miles will 
be sold for $12.50, and the local fares will 
be about one-half of those charged by 
steam railroads. 
——__—_.—- 
Death of Winthrop Thayer. 
Winthrop Thayer, president of the firm 
of Thayer & Company, steam boilers, and 
well known in athletic and yachting cir- 
cles, died July 19, in Boston, at the age 
of 37 years and 8 months. Winthrop 
Thayer was born in Boston, November 
23, 1863, and was the son of the late 
Charles F. Thayer. For 15 years he was 
the New England manager of the Babcock 
& Wilcox Company, leaving that firm four 
years ago to take the presidency of 
Thayer & Company. A widow survives 
him. There were no children. Mr. 
Thayer was prominent in social and club 
life, being vice-commodore of the Hull- 
Massachusetts Yacht Club and a member 
of many clubs and organizations, among 
them being the Boston Athletic Associa- 
tion, the Newton Club, the Algonquin 
Club, the Manhattan and Engineers’ 
clubs, of New York, the American Society 
of Mechanical Engineers. Mr. Frank A. 
Thayer, of New York, is a brother of the 
deceased. 











td 
PERSONAL. 

Mr. J. E. Woodbridge, formerly editor 
of the American Electrician and lately en- 
gaged in electrical journalistic work, has 
left the field of journalism to enter the 
railway engineering department of the 
General Electric Company, at Schenec- 
tady. Mr. Woodbridge’s many friends in 
New York will regret his removal, but 
congratulate him upon the congenial op- 
portunity for the display of his great 
ability presented by his new position. 


Mr. Fred C. Timpson, well known in 
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electrical circles, who has been in Porto 
Rico the past year, is visiting New York. 
Mr. Timpson represents the Porto Rico 
Company at Ponce. The company has a 
large brick factory and controls the gas 
plant of that city, and is installing an 
electric light plant. The company also 
owns the ice plant of the city. Mr. 
Timpson also has charge of the electric 
light plant at Mayaguez. He reports 
quite an interest in electrical work, and 
thinks Porto Rico will develop very rapid- 


ly. 
——___-_ > 


An Unusual Railway Accident. 





An open car on the Madison avenue un- 
derground trolley line, in New York city, 
caught fire in the evening of July 21, 
after a subterranean electrical disturbance, 
and seven passengers were injured. Wit- 
nesses of the accident believe that the car 
was struck by lightning, as a terrific 
thunderstorm was in progress at the time. 
Just after the car had crossed Eighty- 
third street the fuse blew and a short cir- 
cuit occurred under the car. A sheet of 
flame swept up from the ground over the 
side of the car and played about the roof ; 
then a thunderclap came and the fright- 
ened passengers jumped to the street. 
The motorman stopped the car within its 
own length, but by that time seven per- 
sons had been hurt, many of them being 
burned by the stray current. The acci- 
dent has not been satisfactorily explained 
except on the lightning theory. 

inane 
Praise From Sir Hubert. 
[From the Electrical Review, London. | 

Journals, like individuals, sometimes 
get credit for things they have never said 
or done. For our own part we feel very 
conscientious on this point, as we are be- 
lievers in the old maxim, “Honor to whom 
honor is due.” We prefer to bear just 
that measure of honor which is really due 
to us and no more. Now the Electrical 
Review, of London, and the ELectricaL 
Review, of New York, are not one and 
the same. Far be it from us to attempt 
a comparison, but because our contempo- 
rary bears our title it does not follow that 
we ought to be showered with the fruits 
of its victories. Our contemporary is 
quoted in the American daily press far 
more than is any English technical journal 
in the English newspaper press, and some- 
times its striking articles are, in the course 
of events, copied into English papers 
without the necessary indication that the 
comments are those of the New York 
paper. It is easy thus to see that we are 
saddled with undeserved kudos, and our 
contemporary is robbed of its merited 
laurels. 











SCIENCE BREVITIES 


Penetration of Radium Rays—H. Bec- 
querel has shown that the transmission 
of radium radiation across a screen is at- 
tended by several distinct phenomena: 
selective absorption, diffusion, emission of 
secondary rays, some of which are deflect- 
ed by a magnet, while others are not; and, 
finally, a direct transmission of part of the 
The trans- 











radiation from the source. 
initted portion appears to be identical with 
the incident radiation, and suffers the 
same deflection by a magnetic field. This 
identity has been doubted by Villard on 
the ground of some experiments, which 
seemed to show that the transmitted beam 
consists of rays which are not deflected by 
a magnet, while the deflected rays behave 
like cathode rays, and emerge at right 
angles to the absorbing surface. Bec- 
querel has therefore repeated his experi- 
ments in a modified form. He employed 
a linear source of radium rays, consisting 
of a lead block with a furrow containing 
a radium preparation. A copper wire 
was placed a few millimetres above the 
furrow and parallel to it. Above that 
again was placed a sensitive plate wrapped 
in black paper, and the shadow cast by 
the copper was photographed with and 
without a magnetic field. Under the in- 
fluence of the latter, with its lines of 
force parallel to the copper wire, the rays 
describe circular ares of slight curvature, 
and, by reversing the field, two shadows 
may be obtained which are displaced with 
respect to each other. When a sheet of 
aluminum is introduced, either above or 
below the copper, these two images are ob- 
tained in the same manner, showing that 
the rays transmitted by the sheet are also 
deflected by a magnet. Villard’s con- 
trary result is probably due to a peculiar 
effect of the edge of the screen, says an 
Electrician abstract, which has been fully 
accounted for by the author. 

Transient Deflection of Cathode Rays— 
In 1896 Herr Jaumann described a pecul- 
iar experiment which has not yet been 
satisfactorily accounted for, says one of 
Mr. Fournier d’Albe’s abstracts. He im- 
mersed a very highly exhausted vacuum 
tube in ordinary vegetable oil. The tube 
was provided with a single electrode, which 
served as a cathode, while the anode was 
outside the tube and in the oil. When 
the tube was working the approach of a 
charged glass rod apparently produced a 
repulsion of the beam of cathode rays and 
the fluorescent spot produced by it. This 
repulsion rapidly subsided while the glass 
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rod was held in the same position. When 
the rod is removed, or when the charge is 
of the opposite sign, the repulsion becomes 
an attraction. M. P. Villard has re- 
peated the experiment and verified the 
effects as stated, but he does not follow 
Jaumann in ascribing them to a peculiar 
property of the cathode rays, such as the 
“self-stretching” property which the latter 
connected with his hypothesis of “longi- 
tudinal light.” The author points out that 
commercial oils are very poor insulators, 
whereas true dielectrics have been shown 
by Bouty to intercept an electrostatic field 
as effectively as a layer of mercury. Con- 
sequently, the electrostatic field produced 
in the interior of the tube by the glass 
rod outside depends upon the conductivity 
of the oil, and if the oil takes some time to 
adjust itself to an external field, there will 
be an electrostatic process within the oil 
which may well last a second. Such a 
process would explain the temporary de- 
flection of the cathode beam described. 
In confirmation of this explanation, M. 
Villard replaces the cathode beam by a 
conductor joined through a screened wire 
with an electroscope outside. A tempo- 
rary deflection of the electroscope is then 
observed, corresponding to the deflection 
of the cathode beam. 


Atomic and Molecular Magnetism — Some 
further interesting work has been de- 
scribed by Herr 8. Meyer, in the Annalen 
der Physik, on the atomic magnetism of 
the elements and the manner in which it 
is effected by the combination of atoms to 
form molecules. Measurements made with 
vanadium chloride show that it is a some- 
what feebly paramagnetic substance of sus- 
ceptibility about one-quarter of that of 
nickel. Provisionally, it may be placed at 
the beginning of the series of susceptibili- 
ties of the iron elements discovered by the 
author, thus 
V: Ni: Cr: Fe': Co: Fe: Mn=4: 2: 24: 8: 4: 5: 6, 
savs a British contemporary. Studies of 
gadolinium and samarium make it appear 
likely that both these metals contain 
traces of a new substance of very high 
susceptibility. This new element is re- 
vealed in the spectrum, which shows a 
large number of lines, and this, as we 
know from the author’s researches, in- 
variably indicates a high susceptibility. 
Special attention was devoted to the salts 
of copper. Previous work had shown that 
in some diamagnetic compounds the mole- 
cular magnetism shows a greater diamag- 
netic value than would correspond to the 
sum of atomic magnetisms. This hap- 
pens in every case where the combination 
is accompanied by a considerable expan- 


Vol. 37—No. 4 


sion, as in the iodides*of silver, mercury 
and lead. This suggests that the converse 
might occur in the case of contraction of 
volume, and for this investigation the 
salts of copper, with their very small sus- 
ceptibilities, are specially valuable. Meas- 
urements made on a number of copper 
salts show that there is no fundamental 
difference ‘between cupric and cuprous 
salts in Wiedemann’s sense, since both the 
sulphides are equally diamagnetic. But 
the influence of volume changes is very 
decided and regular. Volume expansion 
increases the diamagnetic character of a 
substance, and contraction emphasizes its 
paramagnetic character. The magnetic 
properties of the elements can, therefore, 
only be deduced from the elements them- 
selves, or from compounds which undergo 
no change of volume during their forma- 
tion. 


Vacuum Electroscope—In a recent num- 
ber of the Elektrotechnische Zeitschrift 
there appears a description of a vacuum 
electroscope which has been constructed 
for experimental purposes. The appara- 
tus has the form of a pear, about four and 
one-half inches in length, its top consist- 
ing of a hollow aluminum ball, which rests 
upon an aluminum wire welded into the 
glass. This wire projects into the interior 
of the electroscope, where it takes the 
form of a flat ribbon, to which the broad 
pendulum leaves are attached, these latter 
being of aluminum foil about two-fifths 
of an inch long and three-fifths of an 
inch broad. In the lower portion of the 
glass bulb are two platinum wires welded 
into the sides of the bulb very close to- 
gether. Experiments with the instrument 
proved the vacuum to be a perfect insu- 
lator, and that delicate electrostatic ef- 
fects might be obtained with it. The or- 
dinary electroscope experiments succeeded 
when applied to the apparatus, though the 
heavy charges on the glass walls, which 
occurred during these experiments, had 
a disturbing influence. When the appara- 
tus was observed in a dark room, no trace 
of luminosity was apparent in it during 
the occurrence of strong electrostatic ef- 


‘fects, says a British contemporary. Dis- 


charges of electricity into a vacuum are 
therefore dark, from which it may be con- 
cluded that the phenomena of light are 
dependent upon the presence of material 
such as would be found in air. 


—<—>- —__— 


The taxpayers of the village of Fair- 
port, N. Y., recently voted the sum of $20,- 
000 for the construction of an electric 
light plant to be owned and operated by 
the village, in connection with its water- 
works system. 
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A Theory of the Coherer. 
To rae Eprror oF EvectricaL Review: 

My attention has been attracted by the 
various theories of the action of the co- 
herer, among them some attributing its 
action to molecular changes in the par- 
ticles used in the coherer. I think the 
action is simple and can be put in simple 
language. In the first place, when two 
po:nts are used between which sparks pass 
they become tarnished or covered with 
deposits, some metals more than others. 
The points on the negative side become 
more tarnished than the one on the posi- 
tive, and the sparks do not pass as well 
a: when they are bright. 

if the points are shifted when tarnished, 
tc positive to the negative, and the nega- 
tive to the positive, the resistance to the 
passage of the sparks is increased. Gold 
points tarnish less than any other metal 
that I have tried. When a piece of card- 
hoard is covered with a gilding solution 
and the solution connected so electric 
i:pulses can pass across its surface, there 
eceurs, at first, a series of sparks across 
ine shortest distance between the connect- 
ing wires; they can be seen without a lens, 
ie only requisite being a darkened room. 
‘he sparks soon cease to pass the shortest 
route, and some pass around distant 
places, showing that partial connections 
are being permanently made, which is 
xlso shown by a galvanometer and battery 
connected up with the solution on the 

idboard after having been subjected 
(o the action of the electric impulses. 

It has been stated that some particular 
particles when used in a coherer cause an 
increase of resistance to the passage of a 
current when electric waves pass into it, 
which from the tarnishing of the points 
mentioned above would be anticipated on 
the surfaces or sharp edges of the metal 
or whatever used that produces that effect, 
becomes tarnished more easily than others 
that make the partial connections, and 
they produce an increased resistance in- 
stead of a reduced one. 

That there would be a movement of the 
fine, loose particles would also be antici- 
pated, as the sparks passing into the co- 
herer would have some mechanical force, 
the same as they exert on other arrange- 
ments. 

That the sparks would act on the loose 
particles in the coherer, as regards tar- 
nishing their surfaces, can not be dis- 
puted. If they act thus on pointed wires, 
why not on fine particles? Electricity is 
always consistent in its action; there is 
nothing about the particles different from 
the two pointed wires, excepting a multi- 
tude of fine points, sharp edges and sur- 
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faces close together, instead of the two 
points. The tarnishing, deposits and heat, 
caused by the passage of sparks, lightly 
connect or weld together some metallic 
particles, while others are tarnished so 
that they do not all connect together alike, 
which would account for some impulses 
causing a reduced resistance over that of 
otherimpulses whichare greater. I think the 
above explains the action of the coherer 
in a simple manner. 
ALFRED G. DELL. 
Baltimore, Md. 

anode 

Tests of Automatic Street Railway 
Brakes. 


The New York state board of railroad 
commissioners has issued a report on the 
official tests which it hasmade of automatic 
brakes for street surface railroad cars, to 
take the place of the old hand brakes with 
which a majority of the cars operated in 
the state are now supplied. In its re- 
port the board says: 


Gl 





he board has devoted much time to 
this test, and, while nothing has been 
brought forth that will revolutionize the 
manner of stopping a car, the opportunity 
is afforded to present to the railway offi- 
cers and to the public facts and figures 
showing what the best appliances known 
to-day can do in the matter of stopping a 
car quickly. While these results are very 
satisfactory, there is still room for much 
improvement, and the board feels that its 
action in holding a public test will result 
in still further improvements in brakes or 
in new inventions which will reduce the 
distance within which a car can now be 
stopped, and it has the satisfaction of 
knowing that it has done all in its power 
to bring about the adoption of better 
brakes than those now used by the major- 
ity of roads in this state and, and thus re- 
duce the number of accidents. 

“After carefully considering the various 
points in each system and adding to or 
taking from the mechanical standing of 
the different brakes, as given in the report 
of the electrical experts, the board gives 
the several brakes the following final 
standing in the order of their respective 
merit: The Electric Selector and Signal 
Company ; the Peckham Motor, Truck and 
Wheel Company ; the Sterling Supply and 
Manufacturing Company; the G. P. Ma- 
gann Air Brake Company; M. H. Vogel; 
the Devlin Street Car Brake Company; 
the J. G. Brill Company; the Sauvage 
Street Car Brake Company ; the Standard 
Air Brake Company ; the Christensen En- 
gineering Company; the General En- 
gineering Company; the General Elec- 
tric Company; J. E. Reyburn; the 
Columbia Car Light and Brake Company ; 
Price, Darling & Company; the Safety 
Appliance Company; Bach & Schlegal. 

“It is not the intention of the board to 
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recommend any particular brake for any 
class of service, leaving the selection to 
the judgment of the railroad officers them- 
selves. The board will, of course, exer- 
cise fully its power under the law to re- 
quire of the companies the use of sufficient 
and safe equipment for the public service. 
After a careful consideration of the whole 
subject of brakes for electric cars, the 
board has determined that, except in spe- 
cial cases where the liability of accident 
is very remote the ordinary single chain 
and spindle hand brakes now generally 
used, should be replaced by brakes made 
by one of the following manufacturers, or 
any other which, in the judgment of the 
board, is hereafter shown to be equally 
efficient. 

“Air Brakes—the G. P. Magann Air 
Brake Company ; the Standard Air Brake 
Company; the Christensen Engineering 
Company; J. E. Reyburn. Electric 
Brakes—the Electric Selector and Signal 
Company ; the General Electric Company. 
Friction Brakes—the Peckham Motor, 
Truck and Wheel Company; the J. G. 
Brill Company. Hand-Power Brakes— 
the Sterling Supply and Manufacturing 
Company; M. H. Vogel; the Sauvage 
Street Car Brake Company.” 
=> 
Visit of the American Institute of 

Electrical Engineers to London. 

It is stated by the secretary of the Brit- 
ish Institution of Electrical Engineers 
that the members of the American In- 
stitute will be offered a trip up the Thames 
in electric launches, on Sunday, August 
12, the visitors and their hosts leaving by 
a morning train for a starting point at a 
convenient part of the river, and return- 
ing the same way, after lunch at a water- 
side hotel. On the evening of Monday, 
August 13, they will be entertained by 
the president (Professor Perry) and mem- 
bers of the Institution at a dinner in Lon- 
don. On Monday and Tuesday special 
visits will be arranged to works and places 
of interest in the neighborhood of Lon- 
don; particulars of these visits will be 
found awaiting American guests on their 
arrival in England. Members of the 
American Institute who will be in London 
at the time of the visit are requested to 
place themselves in communication with 
the secretary of the Institution of Elec- 
trical Engineers, No. 28 Victoria street, 
London, S. W., to which address they are 
also invited, if they care to do so, to have 
their mail forwarded. 

For the joint meeting of the American 
Institute and the British Institution of 
Electrical Engineers, in Paris, the follow- 
ing is announced as the title of the sub- 
ject selected for discussion, on August 16: 
“The relative advantages of alternate and 
continuous currents for a general supply 
of electricity, especially with regard to in- 
terference with other interests.” 











ARC LAMP DISTRIBUTION. 


BY ALTON D. ADAMS. 


Series arc distribution has long been one 
of the most unsatisfactory features of cen- 
tral station service, from an engineering 
point of view. In generating plants of the 
older types, the undesirable elements in- 
cident to the operation of arc lamps in 
series bégin at the dynamos. As is well 
known, the series are dynamo is, per nec- 
essity, a machine of small capacity, and 
this capacity has remained nearly station- 
ary at hardly more than 100 horse-power 
during some years. 

Constant-pressure dynamos, starting 20 
years ago with small sizes, similar to the 
are machines of that period, have since 
advanced to thousands of horse-power 
capacities in single units. Very decided 
advantages as to efficiency, floor space, 
reliability and the labor of attendance 
have been thus gained for constant-pres- 
sure equipment at the station, over con- 
stant-current dynamos. Reasons for the 
small capacities of series dynamos are 
found in the character and requirements 
of their usual loads. Are lamps for street 
lighting are very generally supplied from 
series circuits, as are also many in com- 
mercial service. The terminal voltage for 
are lamps of a given type is very nearly 
constant for all candle-powers, and the 
current must be varied to give the light 
required. Are lamps of the power de- 
sired for ordinary street lighting and com- 
mercial use require from 5 to 10 amperes, 
and their series circuits are therefore lim- 
ited to these currents. Even with 10 am- 
peres, the energy that may be distributed 
or. a single series arc circuit is quite small 
in amount, since the limits of practicable 
pressure are soon reached. 

Insurance rules, the difficulties of line 
insulation, danger to persons and troubles 
incident to commutation are among the 
main causes that limit the voltage of 
series circuits for arc lamps. As no cir- 
cuit having a pressure of more than 3,000 
volts may enter or even pass over build- 
ings, except generating and sub-stations, 
commercial arc lamps are excluded from 
circuits above this pressure. A great 
majority of street lamps are operated on 
overhead lines ; with pressures much above 
3,000 volts and the common degree of 
insulation on these lines, the amount of 
leakage is such as to seriously interfere 
with operation in wet weather. In some 
cases where the attempt to operate series 
are circuits at about 6,000 volts has been 
made, the low resistance of line insulation 
has shunted sufficient current from the 
more distant lamps to prevent their satis- 
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factory service and a return has been 
made to about 3,000 volts for the maxi- 
mum pressure. 

High-pressure, constant-current  cir- 
cuits have proven particularly destructive 
of life, and, in the absence of definite 
statistics, it seems highly probable that 
more persons have been killed by acci- 
dental shocks from are lamp lines than by 
those from all other sources combined. 
There is little reason to doubt that a large 
increase in the voltages of series are cir- 
cuits would materially heighten the 
fatalities on such lines. Whatever may 
be done to increase the safety and capacity 
of constant-current circuits for high volt- 
ages, the limits of satisfactory commuta- 
tion as to pressure at the are dynamo are 
apparently not far above present practice. 
In most cases where more than 4,000 volts 
have been employed on a single line of 
series arc lamps, the high pressure has 
been obtained either by connecting two 
or more entirely independent arc dynamos 
in series or else by the use of a special type 
of dynamo having two or more separate 
armature windings and commutators, with 
series connection between them. What- 
ever the practicable increase of pres- 
sure on series are circuits, therefore, 
it appears that the are dynamos for con- 
stant current must remain a machine of 
small capacity, or, what amounts to near- 
ly the same thing, so far as care, efficiency 
and floor space are concerned, a combina- 
tion of machines of small capacities. In 
general, a glance at the conditions of arc 
lamp distribution on series circuits is 
sufficient to show that for any voltage 
within the ordinary range of practice in 
central station supply the energy for a 
single circuit must remain small. Thus 
with 10 amperes, the largest constant cur- 
rent in common use for arc lamp lines, a 
voltage of 3,000 corresponds to 30 kilo- 
watts, and even 10,000 volts would re- 
quire a dynamo capacity of only 100 kilo- 
watts. The later development of arc 
lamps, as to the enclosure of the are in 
gases largely evolved from the carbons, is 
very satisfactory for their greatly in- 
creased life. As the lamp voltage has also 
been increased from about 50 to 80 or 
more by the enclosure of the are, the total 
watts remaining nearly as before, the num- 
ber of independent circuits must be raised, 
or a higher voltage used for each. Since 
enclosed arcs are largely displacing the 
open type for street lighting as well as 
interior use, the disadvantages of con- 
stant-current distribution are further in- 
creased by this important improvement 
in arc lamps. Aside from the limited 
capacities of are dynamos and their cir- 


Vol. 37—No. 4 


cuits, the constant-current method of dis- 
tribution has other unsatisfactory feat- 
ures that are inherent in the system on 
whatever scale of magnitude it is carried 
out. The current of each lamp passes 
through every other, on the series syste, 
so that the failure of any lamp to close 
the circuit puts all of the others on tat 
line out of use. That open circuits on se: .s 
arc lines result in material interrupti.s 
of the service, in spite of automatic ‘o- 
vices, is well known to those person. | 
familiar with their operation. 
Every successful dynamo for the o;: » 


tion of arc lamps in series is supplied 
some form of automatic regulator, \ 

a structure independent from that of 
machine. These means of regulation 
varying loads add to the care for, and 
crease the reliability of constant-cur: 
machines. In a dynamo delivering : 
stant current at a variable voltage (‘ic 
losses remain nearly constant for all loa ‘s, 
so that the efficiency of such a dyna: 
drops faster for partial loads than 
the case with constant-pressure machin :. 
To obtain good constant-current regu. 
tion it has been found necessary to desi. 
the armature and magnet windings of 
series arc dynamos for much larger los::s 
than are usually found in machines « 
other types. Inherent designs and con- 
ditions of operation thus combine to give 
are dynamos a low average efficiency. 'T'ic 
case for dynamos is no worse than for 
their circuits which distribute energy hy 
constant currents. On constant-pressure 
lines the loss of volts varies directly wii! 
the load and the watt loss, consequently «s 
the square of the load, thus giving a per- 
centage of energy loss that changes as 
does the load. Constant-current circuits 
have a uniform pressure and wait 
loss whatever the load, so that the percent- 
age of loss varies inversely as does thic 
load. To take an illustration, a loss of 
10 per cent at full load, on a constant-cur- 
rent line, becomes 20 per cent at one-half 
and 40 per cent at one-quarter load, the 
actual loss being the same for each. On 
a constant-pressure distribution line wit’ 
10 per cent as a full load loss, the loss « 
one-half load is five per cent, and the cori 
sumption of energy in conductors onl) 
one-quarter of the amount at full load 
For equal energy, voltage and distance 
the weight of conductors with a given per- 
centage of loss at full loads is the same foi 
both the constant-current and constant- 
pressure distribution. - As electric cir- 
cuits usually work under partial loads 
during much the greater part of the time, 
the average percentage of loss is an im- 
portant matter, in which the constant- 
pressure systems have a large advantage. 
It should be noted that the losses pointed 
out for constant-current circuits are in- 
herent in the system and can not be 
changed by any improvements of ma- 
chinery or generating equipment. 

The unsatisfactory results as to flexi- 
bility, economy and reliability of engine- 
driven are dynamos have led to other sta- 
tion equipments for the production of con- 
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stant current. One of the expedients now 
in use at stations having main constant- 
pressure generators, is to drive regular 
dynamos by transformers and motors 
which take their energy from the main 
cenerators. The disadvantages of this 
plan are the investment in electrical ma- 
chinery: having a capacity of more than 
four units for each unit of delivery capac- 
it to are lamp lines, the low combined 
e! ciency of main generators, transform- 
ers, motors and arc dynamos, and the space 
av attention required for all of this 
e.vipment. It may well be doubted 
y .cther the increased economy of steam 
e. ines, with the equipment last-named, 
i: ufficient to offset the large interest and 
d- »reciation charges on, and the low com- 
b ed efficiency of, the electrical machin- 
¢ Another plan for the operation of 
s ies lines for are lamps, from stations 
\ h main constant-pressure generators, 
i: ludestransformers for the productionof 
c stant current on lines with alternating 
avs. If the are lamps require a direct 
c -rent, a rectifier must be used in connec- 
ti 1 with the constant-current transform- 
e. The constant-current transformers, 
eer with or without rectifiers, should 
. cheaper as to first cost and more effi- 
c at as to operation than the combination 
oi transformers, motors and are dynamos, 
avd the attention necessary for them is 
c tainly no greater, so that the. former 
ai: preferable. 

What seems to be the best possible modi- 
fi-ation of present general practice in the 
0; eration of series are circuits, thus avoids 
oly a part of the station disadvantages 
and leaves all of those that relate to the 
d tribution system as before. If a meth- 
o:| for the supply of arc lamps over large 
arcas can be devised, that will either clear 
the station and system of special equip- 
nents for constant-current production, or 
will do away with the large number of 
scries lines now necessary, a decided ad- 
vantage will be gained. The ideal system 
of are lamp operation is obviously that on 
hich they are supplied from the same 
-ystem of distribution to which incandes- 

nt lamps and motors are attached. 
‘housands of arc lamps are already oper- 
vied in this way on low-pressure incan- 
ceseent circuits, and it seems that con- 
s ant-pressure lines might be arranged for 
«| are lamp service, with a decided ad- 
vntage over all of the series systems.. The 
(i fficulty that at once comes up, when an 
«tempt is.made to extend are lamp ser- 

‘ce on constant-pressure lines beyond 
eir present limits, in the usual way, is 
ie increased weight of conductors. Al- 
mating lines of high pressure can 
- erected to the localities where arc lamps 
«re wanted, at moderate expense, but the 
roblem is to apply the energy of these 
sigh pressure lines to are lamps, at con- 
ant pressure, with a small outlay for con- 
iuctors. If transformers, connected to 
he high-pressure lines, are employed to 
deliver low-pressure energy to secondary 
circuits of the voltage and proportions 
“ommon with incandescent lamps, for arc 
street lamps either many transformers, 
cach of small capacity, must be used or 
else the secondary circuits must each serve 
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a greater area than is consistent with econ- 
omy of copper. Circuits, designed purely 
for the distribution of are lamps at con- 
stant pressure, are not limited to the volt- 
age of incandescent lamps, neither is the 
drop of pressure in such circuits controlled 
by the condition of incandescent service. 
Either opened or enclosed are lamps may 
be operated on constant pressure circuits, 
the former usually requiring about 45 and 
the latter 80 volts at the are. Each type of 
lamp requires more or less external resist- 
ance in its circuit when connected to con- 
stant pressure lines, but the amount of 
this resistance in each case depends on the 
voltage of the mains, the number of arc 
lamps joined in series and the construction 
of individual lamps. Are lamps may be 
connected to constant pressure service 
singly, or a number may be joined in series 
and the two free ends of the series then 
joined to the mains, a suitable resistance 
being placed in circuit with the lamps for 
each case. As constant pressure circuits 
have not usually been designed for arc 
lamp distribution, their voltages are not 
those best adapted to that purpose. For 
economy of operation it is obviously de- 
sirable that only so much external resist- 
ance as is necessary to steady light be con- 
nected in circuit with arc lamps. The resis- 
tance in each case, however, must be suffi- 
cient to cause a drop between its terminals 
equal to the difference between the nec- 
essary lamp voltage and that of the mains, 
when the full rated current is flowing. It 
can not be broadly stated just what per 
cent of the total line voltage should be 
taken up by the external resistance with 
arc lamps on constant pressure mains, un- 
til the factors for each case are known. 
Usually the steady operation of lamps re- 
quires that from 10 to 20 per cent of the 
energy drawn from lines at constant volt- 
age be consumed inexternal resistance. The 
110-volt pressure common on mains for 
incandescent lighting is, therefore, 10 to 20 
volts higher than is necessary for single 
enclosed arcs. Constant pressure circuits 
exelusively for arc lamp supply, should be 
designed for just the pressure desirable 
to give steady operation, and thus avoid 
any unnecessary expenditure of energy in 
external resistance. The number of street 
lamps that should be connected in series, 
and consequently the voltage of constant 
pressure lines for are service, depends 
largely on the distances over which the 
distribution takes place. If transformers, 
on the high pressure alternating lines, de- 
liver current at 500 volts on the secondary 
circuits, these circuits will involve only 
a moderate cost for the ordinary distances 
that they would cover. Whatever the 
voltage selected for the secondary lines, 
their weight may be held at very low point 
by such proportions that they include all 
of the external resistance necessary to 
steady operation at the lamps. A little 
consideration makes it appear idle to ex- 
pend large sums in order to hold the loss 
in constant pressure lines for are lamps at 
a low figure, and then to insert an external 
resistance that involves a large drop of 
voltage in the lamp circuit. In order 
that the resistance of distribution lines 
may be effective to secure steady operation 
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at the lamps, the necessary resistance for 
regulation must be in the independent cir- 
cuit of each lamp or series of lamps. This 
requirement follows from the fact that the 
regulation obtained by a resistance in the 
lamp circuit is due to the increased drop 
of pressure between the terminals of the 
resistance, when more than the normal 
current flows. Unless the regulating re- 
sistance is included in the separate cir- 
cuit of each lamp or series of lamps, the 
flow of current, due to changes in the 
length of any one arc, will effect the drop 
between resistance terminals but little 
A desirable arrangement for street lighting 
therefore includes as many circuits from 
the secondary terminals of each trans- 
former as there are separate lamps or series 
of lamps to be operated by it. The con- 
ductors for each lamp or series of. lamps 
should be given nearly the resistance nec- 
essary for good regulation, and tHen a 
small variable resistance connected in each 
circuit. Compared with the systems of 
series distribution to are lamps from sta- 
tions with main, constant pressure gen- 
erators, the method of constant pressure 
distribution just outlined is superior in 
nearly every particular. A station equipped 
with high-pressure alternating dynamos is 
entirely free, on this last plan, from any 
auxiliary equipment for are lamp circuits. 

The same distribution lines to which 
transformers are attached for service to 
incandescent lamps and motors are also 
available for the transformers that supply 
the arc lamp circuits. These transformers 
for the are lamp lines have no special com- 
plicated or moving parts, but are the same 
in every particular as those used for incan- 
descent service. In fact the only part of 
the system that now has any speeial adap- 
tation to fit it for are lamps is the com- 
paratively short secondary lines between 
them and their transformers. The 
adoption of this constant pressure system 
of distribution to are lamps will have the 
advantage over any of the series systems, 
of higher efficiency, lower first cost and 
greater simplicity as to the generating ma- 
chinery, the absence of a large number of 
small lines entering the station, the econ- 
omy in conductor losses incident to con- 
stant pressure distribution, and a very ma- 
terial reduction in the element of danger 
from handling are lamps. It may be ob- 
jected that the 10 to 20 per cent loss of 
energy, that must occur for purposes of 
regulation in constant pressure lines for 
are lamps or in their special resistance 
coils, is a serious objection to are lamp 
distribution at constant pressure. The 
increase of efficiency at generating stations 
and in the high pressure lines can readily 
be shown, however, to much more than 
offset the loss necessary for the regulating 
resistances. Static transformers, deliver- 
ing alternating currents, have thus far 
been suggested, but if direct current is de- 
sired for arc lamps, rotary transformers, 
located at suitable points, may be used to 
displace the static type, leaving all other 
parts of the system as before. The rotary 
transformers require a minimum of atten- 
tion, and their main disadvantages, com- 
pared with the static type, are a higher 
first cost and a lower efficiency. 
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Some Modern Types of Direct- 
Current Generators. 

The progress of the dynamo machine 
in its development was so rapid that it 
seems almost to have appeared complete 
and finished upon the scene of its opera- 
tions, and as if the electrical principles 
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in use. Carbon brushes are employed on 
the machine here illustrated, since it is 
considered that experience has already 
proven the life of a commutator to be very 
much longer with such brushes than with 
any other kind. The brush holders are 
mounted in a ring-shaped rocker arm, 


Fic. 1.—A MoprernN Type of 100-Kimowatt 125-VoLT GENERATOR FOR DIRECT COUPLING 
TO AN ENGINE. 


well known several years ago could scarce- 
ly be further improved with advantage. 
It is, therefore, in the perfection of their 
mechanical design that improvements are 
now being made in electrical generators, 
although occasionally an innovation of 
decided merit is made in the electrical de- 
sign. One of these is embodied in the 
machine which is here illustrated, and 
which is the Lundell generator as now im- 
proved and manufactured by the Sprague 
Electric Company, of New York city. 
Fig. 1 gives a general view of a 100- 
kilowatt, 125-volt engine type generator, 
adapted for operation at 260 revolutions 
per minute. This machine possesses sev- 
eral points of difference from the ordinary 
design which are of great interest and 
value. One of the most frequent sources 
of trouble and difficulty in dynamos and 
motors has been the brush-holder mechan- 
ism. In these machines particular atten- 
tion has been given to the construction of 
the brush holders and rocker arms; Fig. 
2 shows views of the type of brush holder 


Fie. 2.—Brusn HOLDERS OF 


which is well shown in Figs. 3 and 4, giv- 
ing respectively front and rear views of it. 
The illustrations tell their own story and 
show how substantially and solidly the 
brush holders are attached and what care- 
ful attention has been paid to the detail 
of the design of this important accessory 
part of the machine. 

The most interesting and important 
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feature, however, of these dynamos is the 
construction of their poles. To elimi- 
nate, as far as possible, the evil effects of 
armature reaction has been the aim of the 
designers. As every one knows, the cur- 
rent in the armature of a dynamo has an 
effect tending at the same time to cross- 
magnetize and to demagnetize the fie!d 
poles. The demagnetizing effect niay 
readily be compensated for by compound 
winding, but the cross-magnetizing or <is- 
torting effect, which tends to concentrate 
the magnetic flux of the pole piece at one 
edge is not so easy a matter to obviste. 
In these machines the difficulty is con- 
quered by deeply slotting the sheet-iron 
punchings of which the field poles are 
made in a direction parallel to the mag- 
netic lines of flow in them. On one side 
of the polar extension a shoe or tip is run 
out in the direction of rotation of the ma- 
chine, thus giving to that half of the pole 
piece a much largergsurface opposed to 
the armatugé than thg other half has; t/iec 
consequence of this is that that half hav- 
ing the extension becomes saturated before 
the other half reaches such high mag- 
netic density, and any increase in mag- 
netizing force appears principally as an 
increase in the magnetic density in the 
air gap under that part of the pole picce 
which does not carry the projection. The 
resultant magnetization of the whole pole 
surface thus seems to move in a direction 
opposed to that of the armature rotation 
with increasing magnetic effort in thie 
field coils. This phenomenon is used 10 
balance out the armature reaction and it 
is claimed that this result is accomplishe«| 
with great satisfaction by this simple and 
highly ingenious means. 


THE LUNDELL GENERATOR. 


The machines are made in a number of 
types and sizes adapted either for direc: 
attachment to engines or for belt driving. 

eee 

Caro, Micu.—A_ new electric light 
company has been organized here, with 
W. J. Gamble as secretary and manager. 
It is proposed to put in a $10,000 plant 
with storage battery, etc. 
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American Engineers in England. 
[From the London Electrical Review.]} 

During the past two or three weeks this 
country in general, and London in par- 
ticular, have been visited by a large num- 
ber of American engineers. We need 
hardly say how welcome they have been, 
an’ we may, to some extent, forgive our 
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Engineers and the American Society of 
Mechanical Engineers, and extended a 
welcome in a few words. All our visitors 
were much gratified at this proof of Her 
Majesty’s kindness and _ consideration, 
which, as we all know, never fail. 

Our visitors were welcomed by the pres- 
ident at the reception of the Institution of 





| vench neighbors for their attitude toward 
this country when we reflect that, as in 
1889, the critical factor in fixing a visit 
cf American engineers en masse, has been 
u Paris Exhibition. We wish, however, 
that such visits could be more frequent 
end that they could be reciprocated. We 
velieve that fraternizing of this kind will 
teach both English and Americans how 
little is the real difference between the two 
«reat Anglo-Saxon empires and the best 
of their people. 

In connection with the American En- 
vineer’s Convention in London, there was 
for a fortnight a round of visits and recep- 
‘tions, and none was better attended or 
more appreciated than that of July 3, 
when a large party was taken to Windsor 
by special Great Western train, and ac- 
corded the privilege of viewing the Castle 
—a-special privilege, considering that Her 
Majesty was in residence. Moreover, in 
a sense, the freedom of the Castle was 
granted to the visitors, who were free to 
wander at will through the rooms and 
chapels, not being conducted by a guide 
in the usual way. Further still, Her 
Majesty provided refreshments in the 
Orangery, and, to crown all, drove slowly 
through the crowd assembled in the Park 
below the Terrace, and received the presi- 
dents of the American Society of Civil 


Fig. 4.—REAR View oF RocKER ARM AND BrusH HOLDERS, 


Civil Engineers, which was held in the 
Guildhall of the City of London, and, de- 
spite the denseness of the crush, was a 
pronounced success. The Guildhall lends 
itself especially to such functions. Its 
library is replete with books and manu- 
scripts and ancient charters, that record 
the history of our old city from its earliest 
times. A concert by the pupils of the 
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Royal Academy of Music was held in the 
Council Chamber. The string band of 
the Royal Artillery played in the Greai 
Hall, and there was vocal music in the 
Library and Art Gallery, the pictures in 
which are this year of, perhaps, more than 
usual interest. 

Next to the day at Windsor, the excur- 
sion to Warwick and Stratford was, per- 
haps, most fully attended. A _ special 
Great Western train left Paddington, on 
lriday, July 6, for Warwick. The visit- 
ors were not only received by the Earl 
and Countess of Warwick, but were con- 
ducted through the Castle by the Countess 
herself, who, with the Earl, graced the 
luncheon table by her presence, and also 
spoke a few words of welcome. From 
Warwick the special ran forward to Strat- 
ford, and brief visits were made to the 
church, to the memorial theatre, and to 
Shakespeare’s birthplace. We need not 
describe either Stratford-on-Avon or War- 
wick Castle. 

To those who could appreciate it, the 
run home from Stratford to London was 
in itself a treat. It was drawn by the 
first of the latest class of Great Western 
engines, a monstrous engine with a huge 
boiler and Belpaire firebox. The visitors 
were looked after by Sir Douglas Fox in 
a most untiring manner. Space does not 
permit us to refer at length here to the 
week’s previous entertainment by the In- 
stitution of Mechanical Engineers, to 
many pleasant incidents interleaved in the 
main programme, or to a private function 
to which we allude in another place; but 





we believe that such interchanges of ideas 
and hospitality between representatives of 
the two countries must necessarily foster a 
more brotherly feeling between them ; and 
there can be no two opinions, but that the 
engineers and scientists of England and 
America are truly representative of the 
two greatest engineering nations of the 
world. 











ELECTRIC RAILWAYS 


The Massachusetts railroad commis- 
sioners have authorized the Palmer & 
Monson Street Railway to extend its lines 
into the town of Wilbraham. 


President John A. Rigg, of the United 
Power and Transportation Company, has 
announced that the electric railway be- 
tween Reading, Pa., and Boyertown, 20 
miles, will be built at once. 

The directors of the Milford, Mass., 
Attleboro & Woonsocket Street Railway 
Company expect to have the direct line 
from Milford to Woonsocket in running 
order by August 1 at the latest. 

The Springfield, Mass., Street Railway 
Company will petition the state railroad 
commissioners for authority to increase 
its capital stock $700,000. The present 
capital is $1,500,000. The increase will 
be used to pay indebtedness and to con- 
struct new lines. 











If plans do not go astray, the Miami 
Valley Electric Railway Company, of Day- 
ton, Ohio, will construct an electric line 
from Dayton to St. Marys on state canal 
property. It is stated that the line in 
operation between Troy and Piqua will be 
connected with the one now under con- 
struction from the Gem City to Troy. 


The work of transforming the Penob- 
scot Central Railroad, in Maine, into a 
trolley system will begin early next week 
and will, it is believed, be completed with- 
in 90 days. The engineer representative 
of the firm of consulting engineers, under 
which the work will be done, is already in 
Bangor, engaged in the preliminary work 
preparatory to the opening of vigorous 
operations. 


There is talk of the Camden, N. J., 
and Suburban Railway Company making 
negotiations for the purchase of the Cam- 
den, Ellisburg and Marlton turnpike for 
the purpose of running a trolley road from 
Haddonfield to Marlton, thence to Med- 
ford and Mt. Holly. This is one of he 
obnoxious old toll roads, the freeholders of 
Camden and Burlington counties having 
refused to purchase it and make it a free 
state road. 


The stockholders of the Cumberland, 
Ind., Street Railway Company have elect- 
ed the following directors: Senator George 
L. Wellington, J. A. McHenry, J. Wilson 
Humbird, J. Henry Holzshu, W. M. 
Roberts, Jr. The directors organized by 
electing the following officers: President, 
Geo. L. Wellington; vice-president, J. A. 
McHenry; secretary and treasurer, J. 
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Henry Holzshu; superintendent, W. M. 
Roberts, Jr. It is stated that the com- 
pany will make further improvements in 
their service the coming year. 


The promoters of a street railway syn- 
dicate controlling electric railway systems 
in six different cities of Mexico, and hav- 
ing a capital stock of $2,000,000, have 
just completed the forming of the syndi- 
cate, which is to have its headquarters in 
Cleveland, Ohio, because the greater por- 
tion of the stock is owned by Cleveland 
capitalists. The railway systems in the 
six respective cities, each having a popu- 
lation of 100,000, are now being operated 
with horse power, but electric systems 
will be at once inaugurated. 


At the regular meeting of the New Eng- 
land Street Railway Company, held in 
New Haven, Ct., recently it was decided 
to pass the regular quarterly dividend of 
three-quarters of one per cent and devote 
the dividend, amounting to about $5,500, 
to the debt of the company. The New 
England Street Railway debt is $148,000, 
which was a loan of Boston banks made 
about a year ago, when the company took 
up its share of the Winchester avenue 
stock issue. The new Fair Haven road 
officers of the New England Company 
say that no dividends will be made by the 
company until the debt is raised. 


Announcement has been made of the 
sale of the Amsterdam Street Railroad to 
the Fonda, Johnstown & Gloversville Rail- 
road Company. The price is said to be in 
the neighborhood of $175,000. It is ex- 
pected that the line will, in due time, be 
extended across the country, connecting 
with Johnstown and Gloversville. Last 
week new directors were chosen for the 
Amsterdam road, consisting principally of 
New York lawyers. The Amsterdam road 
was established in 1873 by Amsterdam 
capitalists, but of late has been controlled 
by New York parties. In 1890 the road 
was equipped with electricity. John S. 
Wise, of New York, was president of the 
company. 

One of the most important deals in 
trolley lines that has taken place in north- 
ern New Jersey this year was consummated 
recently in the sale of United States Sen- 
ator John Kean’s company, which operates 
the street railway between Elizabethport 
and Elmora, and is planning to extend to 
Cranford, to the Riker-Hine syndicate, 
which operates the Plainfield Street Rail- 
way Company, the Westfield & Elizabeth 
Street Railway Company and the Rahway 


Street Railway Company. This sale will 
put an end to the contest between Senator 
Kean and the Riker interests, which have 
been fighting each other for three years 
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to secure advantageous routes for the riy:\| 
lines between Plainfield and Elizabet!). 
The terms of the sale have not been made 
public. The Riker-Hine syndicate no. 
controls nearly 60 miles of trolley traci:< 
in Union and Middlesex counties. 


The Schuylkill Traction Company’; 
lease of the Lakeside Railway, and ti) 
building of a connecting link betwe.: 
Ashland and Centralia, Pa., which ws 
‘put into operation a few days ago, is b» 
the furtherance of a gigantic electric ra'!- 
way scheme. The Pottsville Union Tr: >. 
tion Company is-about taking up a pli 
to reach Frackville,:and will also buil 
branch to Middleport this Fall. That»: 
be followed by a connecting link to Tan 
qua, which will connect with the elect 
railway running from Tamaqua to Su: 
mit Hill. A trolley road is to be bui:i 
from Westwoods through Tremont to co" 
nect with the system operating at Tow. : 
City, Williamstown and Lykens. Ti 
willbe one of the most extensive troll: 
railway systems in the country. Over 15) 
miles of electric railway track will be con 
nected, and the system will represent an 
investment of between $3,000,000 and $4.- 
000,000. 


The North Jersey Street Railway Com 
pany is about to build another trolley lin: 
from the Oranges to Newark, N. J., tha 
will open up a section that is now with: 
out easy access to Newark. The new lin 
is to be in continuation of the South Eni 
Road, in Montclair, which runs fron 
Montclair Centre, along Orange Road, t 
its terminus at the East Orange line. The 
route will be from Orange Road along 
North Park street to Springdale avenue, 
and easterly along Springdale avenue t« 
or near the Newark line. Mr. David 
Young, the general manager of the North: 
Jersey system, says that he hoped to ge! 
permission from the Essex County Pari 
Commission to cross Branch Brook Park, 
in which case the new line would ru 
directly down either Third or Fourth ave 
nue to Bloomfield avenue. If this plan 
is not feasible then the road will run in 
Springdale avenue to the Ampere station 
of the Lackawanna Road, and thence south- 
erly through one or more streets to a con- 
nection with the present Orange Line, at 
the Roseville car barns. 
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The New England Engineering Com- 
pany, of Waterbury, Ct., has opened of- 
fices in the American Surety Building, 
100 Broadway, New York city. These 
increased facilities have been made nec- 
essary by the growth of the business of 
this widely-known engineering company. 
Its work in the line of building and re- 
modeling electric railways and electric 
light and gas plants has given it a repu- 
tation second to none in the field. The 
new offices are located on the seventh floor 
of the American Surety Building, and are 
in charge of Mr. A. O. Shepardson, treas- 
urer of the company, and staff of en- 
gineers. 
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TELEPHONE ano | ELEGRAPH 


‘/he new telephone line connecting Oak 
Harbor, Genoa, Clay Center, Elmore, 
Rock Ridge and other towns in Ottawa 
County, Ohio, is being constructed. 











‘ine Citizens’ Telephone Company, of 
Grand Rapids, Mich., has decided to put 
a nw line from Hastings to Lake Odessa 
by way of Coats Grove and Woodland. 


ie stockholders of the New York Tele- 
pho:e Company will hold a special meet- 
ing. in New York, on August 8 for the 
pur ose of voting on a proposition to in- 
ere’-c the capital stock from $16,000,000 
to 30,000,000. 

e members of the Home Telephone 
Co: pany held a meeting in Cleveland 
lat. y and decided to begin work on the 
Fin ay, Ohio, plant in a short time and 
pus, it forward vigorously. The work 
wil give employment to a great many 
me, and thousands of dollars will be 
pai! out in wages before the snow flies. 


‘ihe City and Suburban Telegraph As- 
soc ation, of Cincinnati, Ohio, has issued 
Bel. telephone directory No. 38, which, as 
us, is conveniently arranged with a 
marginal alphabetical index. This issue 
of the directory marks a change in the 
system of call numbers, and the service 
alsc includes automatic signal telephones 
anc magneto signal telephones. 


Although negotiations have not yet be- 
come tangible, it is understood that a 
connecting current exists between the 
new National Telephone and Telegraph 
Company and the Western Union Tele- 
graph Company, and that if a project, 
wich at present is only tentative, can be 
carried to the point of a definite deal, 
there will be formed a powerful consolida- 
tion of telephone and telegraph interests. 


The charter of the National Telephone 
and Telegraph Company, the successor to 
the Telephone, Telegraph and Cable Com- 
peny of America, gives the directors 
authority to issue bonds without consent 
oi stockholders, and to apply surplus earn- 
ings to the purchase of property and of its 
on capital stock on bonds. Neither the 
property nor the stock and bonds shall be 
garded as profits for the purpose of divi- 
dends unless so determined by a majority 
oi the directors. The directors can make 
and alter by-laws. 

The Wisconsin Telephone Company 
Will break ground this year upon the new 
$60,000 exchange which Jit will build on 
Fifth street, between Grand avenue and 
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Wells street, in Milwaukee. General 
Manager J. D. McLeod said recently that 
work was in progress upon the plans forthe 
equipment of the station, which is ulti- 
mately to answer the needs of 6,000 sub- 
scribers, but that they would not be in 
readiness for some time. The new build- 
ing is to be the general headquarters for 
the company in Wisconsin, the building 
on Broadway being too small. 


The Chicago Economist says that $500,- 
000 Central Union Telephone consolidated 
mortgage five per cent bonds will be is- 
sued this Summer, and an additional 
$500,000 will be put out next Fall. This 
$1,000,000 will cover the construction 
work for the year, as compared with $1,- 
913,465 spent in construction last year. 
The consolidated mortgage provides for a 
total issue of $6,000,000, of which $2,500,- 
000 were reserved to retire the first mort- 
gage 6’s and $2,000,000 were issued up to 
December 31, last. After the proposed 
$1,000,000 issue of 1900, there will, there- 
fore, remain $500,000 for further exten- 
sions. Up to July 1 the company added 
about 6,000 subscribers, and it is proba- 
ble that by the end of the year the total 
number of subscribers will have risen to 
75,000, or more than double the number 
at the end of 1897. There is still a good 
deal of competition and rate-cutting by 
independent companies. 


The Cuyahoga Telephone Company, of 
Cleveland, Ohio, will spend the sum of 
$1,000,000 in enlarging its facilities. Al- 
ready the capital stock of this independent 
company is $3,000,000. Improvements 
under contemplation will necessitate the 
increasing of the stock another million. 
It is the intention of the stockholders of 
the company to more than double the 
present capacity. The present switch- 
board will be increased to twice its size. 
In addition three branch exchanges will 
be constructed. When the contemplated 
improvements are completed the company 
will be able to handle 20,000 individual 
subscribers: The Cuyahoga plant will 
then be the largest independent exchange 
in the world. When the company was 
originally organized it was the intention 
to operate “party line” telephones and the 
switchboard purchased, which is one of 
the largest in the world, was capable of 
operating about 20,000 telephones, fig- 
uring on “party line” business. When 
the company decided not to operate four 
or five telephones on one line it was 
found the present switchboard was not 
equal to the immediate prospective busi- 
ness of the company. It was concluded 
by the stockholders that while increasing 
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the facilities of the company, it would be 
well to enlarge the switchboard. The 
new switchboard has already been ordered 
and it is expected it will be installed and 
ready for operation this Fall. The com- 
pany is preparing to erect three branch 
exchanges. One exchange will be located 
in East Cleveland, another in Notting- 
ham and the third at Rocky River. 


Mr. Charles J. Glidden, president of 
the Erie telephone system, operating tele- 
phone companies aggregating capital hav- 
ing par value $25,000,000 and a market 
value of $33,000,000, organized his first 
stock company at Manchester, N. H., at 
the age of 18, in the year 1875. The fol- 
lowing is a copy of the original subscrip- 


tion: 
October, 1875. 

WHEREAS, it has been considered advisable to 
build a telegraph line from Manchester to Goffs- 
town, West Village (via Goffstown Centre), and 
the undersigned agree to take the amount of 
stock subscribed to their respective names, pro- 
viding the whole amount for building the line, 
supplying instruments and other necessary ap- 
paratus, and connecting the same with the Atlan- 
tic & Pacific Telegraph Company’s line in Man- 
chester, does not exceed the sum of Eight Hun- 
dred Dollars ($800). 

All persons subscribing shall become share- 
holders, and the line to be owned and conducted 
by them only. 

The line shall be erected under the charter of 
the Northern Company,*but in every other re- 
spect to have a separate existence; when built it 
shall be operated by the Atlantic & Pacific 
Company, which company has now a lease of 
the Franklin Company, which holds a lease of 
the aforesaid Northern Company, and has facili- 
ties for transmitting messages all over the United 
States, Canada, and by cable to all parts of 
Europe. 

The tariff for transmission of messages both 
by the shareholders and general public to be 
hereafter determined, and as often as shall be 
deemed necessary the earnings of the line—after 
deducting working expenses—shall be divided 
pro rata between the shareholders, as in all other 
corporations. 

The only expenses attendant upon the working 
of the line will be a percentage paid to the 
operator at Goffstown, West Village, as the 
Atlantic & Pacific Company have agreed to 
run and keep the wires in good repair, charge 
batteries, etc., free of charge. 

The stock to be divided into 80 shares, at Ten 
Dollars ($10) per share. 


NAME. NUMBER OF SHARES. 

be ©, ba Mierwae civanenaes 5 
Ener rerrere 3 
Kendall, Hadley & Company... 10 
Ge I oc scan sca 2 
DING WONE ed wea cctcacewe sass 5 
TONE Ss ov anccceuscccuscsas 3 
Junkins & Arg iaadasa dace 2 
J. B&D, Av Varker. ......... 10 
pap OO oe 3 
a CRIM acc < csacccaucvecasnns 2 
A BS ee eee 15 
Cr Fy Gs ohne xadien, cadets 5 
1 i eee 2 
Arthur TMseine.... cccess cae 2 
Charles A. Whipple............ 5 
B®, Weiss. hocdscccesveces 5 
Beds OP INOM io fs ivecccusss 2 
RM RMN a tiadccccceuyen, axe 4 

80 


The Company was formally organized 
as the New Hampshire Telegraph Com- 
pany, and paid dividends at the rate of 
25 per cent annually for a great many 
years. The line is now operated as a 
private telephone line. 
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Exhibition by the Automobile Club 
of America. 

Secretary Homer W. Hedge, of the 
Automobile Club of America, of New York 
city, has sent to the members of the club 
the following circular letter: 


The board of governors direct that 
notice be given of the exhibition of auto- 
mobiles and accessories, which will be 
held at Madison Square Garden, from 
November 3 to 10, 1900, under the aus- 
pices of the Automobile Club of America. 

The club committee on this exhibition 
announces that all the floor space of the 
Garden has been rented by intending ex- 
hibitors, and it is proposed to utilize some 
additional space by flooring over the boxes, 
for the exhibition of accessories. 

One of the features of the exhibition 
will be a circular track, on which auto- 
mobiles of all kinds will be shown in mo- 
tion, and it is proposed to utilize this 
track for the purpose of contests of 
various kinds, under the direction of the 
technical committee of the club, in ‘the 
several classes of automobiles exhibited. 
The following gentlemen compose the 
exhibition committee: A. R. Shattuck, 
chairman, 11 Broadway; General George 
Moore Smith and E. E. Schwarzkopf. 
Communications or inquiries should be 
addressed to the chairman of the commit- 
tee. 








- ape 
Roentgen Society of the United States. 


The Reentgen Society, of the United 
States, will meet in New York city, 
December 13 and 14, 1900, at the Acad- 
emy of Medicine. Papers have been 
promised by eminent men abroad and in 
the United States, and a very successful 
scientific meeting is apparently assured. 

There will be offered advantages to the 
visiting members for instruction in X-ray 
work that can not be had under any other 
conditions. It is especially desired that 
all hospitals using X-ray apparatus, X- 
ray studios, physicians, surgeons and den- 
tists doing X-ray work, scientific investi- 
gators, manufacturers and dealers in X- 
ray apparatus of all kinds throughout the 
United States should at once send their 
names and addresses to the chairman of 
the committee on arrangements, Dr. S. H. 
Monell, 43 East Forty-second street, New 
York city, N. Y., so that they may be sent 
important notices regarding the meeting. 
This society is the only one of its kind in 
America, national in character and for 
scientific purposes only. 
=> 








A number of experiments will soon be 
made by the German army with different 
types of automobiles for military service. 
The railway brigade has charge of the 


matter, and are to make a series of trials 
in the open country, in the neighborhood 
of Eberswalde a small town about 25 
miles from Berlin. 
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Hewitt-Lindstrom Electremobiles. 


In the issue of the ELEcTRICAL REVIEW 
for July 18 there was described a number 
of types of the electromobiles manufac- 
tured by the Hewitt-Lindstrom Motor 
Company, of Chicago. The two vehicles 
herewith illustrated are examples of the 





Fie. 2,—HEwitt-Linpstrom ELECTRIC 
DELIVERY Wacon. 
recent construction work of the same 
company, and well typify the general prin- 
ciples of design peculiar to its product. 
In Fig. 1, which represents a break seat- 
ing four persons, the peculiar arrange- 
ment of reaches running fore and aft of 
the vehicle and designed to give it a flexi- 
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is usual tin such vehicles, it is operated 
from the left-hand side of the front seat, 
the steering handle being convenient {o 
the right hand of the driver and the con- 
troller to his left hand. The vehicle js 
a very symmetrical design, as may be seen 
from the illustration. 

Fig. 2 shows an electric delivery wagon, 
made by the same company, which has a 
capacity of 45 miles on level «roads on a 
single charge. It is claimed that it will 
take a 20 per cent grade, and that it will 
carry a load of 1,500 pounds. The tvial 
weight of the vehicle is 2,825 pounds; 
that of the break shown in Fig. 1 is 2.500 
pounds, and this vehicle will travel about 
40 miles on a charge, carrying four people. 
Both of these types of electromobiles re)- 
resent a high class of construction, and, 
as may be judged from the illustrations, 
are elaborately finished and complete in 
all accessory details. 
> 

AUTOMOBILE NOTES. 

The Hotel Raleigh, at Washingt»n, 
D. C., has established an electromolile 
cab services the vehicles being supplied by 
the Washington Electric Vehicle Trans- 
portation Company. 

The Baltimore & Ohio Railroad, whose 
cab service in Washington, D. C., was re- 
cently described in the ELEcPRicaL {tu- 
view, has established a similar service in 


Philadelphia. - 























Fie. 1.—HEwitt-LinDsTROM ELECTROMOBILE BREAK. 


ble wheel base, is clearly shown. This 
break carries two single-reduction-gear 
motors, which are swung from the rear 
axle and cushioned on the reaches, as 
fully described in the former article. As 


William K. Vanderbilt, Jr., was arrested 
in Milton, Mass., on July 20, for running 
an automobile at a faster rate than the law 
allowed. After depositing the necessary 
amount for his appearance in court, he 
left, on his automobile, for Newport, R. I. 
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The Paris Exposition Exhibit of the 
Standard Paint Company. 

Among the most novel of the Ameri- 
can exhibits at the Paris Exposition is a 
pavilion erected by the Standard Paint 
Company, of New York. It is unique in 
construction and in its location, at the 
Avenue d’Iena entrance. The inscription 
“Standard Paint Company,” the Ameri- 
can and European trade marks and the 
locations of the various head offices—New 
York, London, Paris, Hamburg, Berlin 
and Sydney—appear on the front of the 
pavilion; while, surmounting the roof as 
a weather vane, is the well-known “P & 
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Ruberoid, which has been so largely 
used as roofing all over the United 
States, in nearly every European country, 
in Australia, Africa, and parts of Asia, 
is shown in the Paris pavilion capable of 
the highest decoration. 

The ruberoid covering the exterior walls 
is decorated in imitation of gray birch 
with pilasters in oak. The roof is ruber- 
oid undecorated. The interior walls, 
above the base of imitation wood, are taste- 
fully painted in floral designs on a deli- 
cate background as in fresco. The ceil- 
ing is panelled and the ruberoid elaborate- 
ly decorated in allegorical design, emble- 
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A HANDSOME AMERICAN EXHIBIT AT THE PARIS EXPOSITION. 


B,” with the rooster trade mark in gold. 
The trade mark seems peculiarly fitting 
in a place so entirely Gallic in character, 
as the building itself is occupied by the 
officers ‘of the Paris customs, which is in- 
dictated by the legend “Poste d’Octroli.” 

By special concession, after the French 
architects had themselves made successful 
use of P & B “Ruberoid” in the hallways 
and on the stairways of ‘the chief operat- 
ing building of the exposition commis- 
sioners, at No. 2 Avenue Rapp, for more 
than a year before the expositicn opened, 
it was arranged that an ornamental pavi- 
lion, to be constructed inside and out, floor- 
ing, sides, ceiling and roof, of ruberoid, 
should be erected for the use of the French 
authorities in the colonial section. Thus, 
a building purely American in material is 
being actually used during the term of 
the exposition by the French government. 
It is classified in the section of architect- 


ure. 





matic of the American, European, Asiatic 
and African continents. The. flooring 
bears a tastefully colored border in Grecian 
design. Though ruberoid was in service 
as a decorated flooring at the recent Brus- 
sels, Sydney and_ other expositions, the 
Paris decorations are of a more artistic 
grade than has heretofore been attempted ; 
and, as floors covered with ruberoid have 
shown a lasting quality of over five years, 
here would seem to be a material that will 
before long prove a formidable rival to oil 
and other floor cloths, having the further 
merit of being below such in cost. 

The roofs of the exposition warehouses 
in the Rue Javelle are also covered with 
ruberoid, and thus this American product 
has on its special merits won the highest 
place, where the barriers of tariffs, nat- 
ural trade prejudices and the world’s 
competition were all encountered. 

In the American section (machinery 
and electricity department) the P & B 
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electrical compounds, insulating varnish 
and tape are shown; in the civil engineer- 
ing and transportation department are the 
well known P & B insulating papers, roof- 
ing and other products of the Standard 
Paint Company. The reproduced photo- 
graph shown on this page gives a very 
clear idea of the pavilion which typifies 
a material, the use of which in the past 
10 years has spread from its native New 
York and New Jersey to the De Beers 
Mines, South Africa, to the German set- 
tlement at Kiautchau, China, and every 
portion of the civilized earth. 

The chief offices of the company in 
Europe are at 50 Boulevard Haussemann, 
Paris ; 59 City Road, London, E. C.; both 
of these offices being in charge of Robert 
W. Blackwell & Company, Ltd.; at 16 
Friederich strasse, Berlin, and 33 Grimm, 
Hamburg, the German offices being in 
charge of Allut Noodt & Meyer Company, 
Ltd. 

American visitors to the exposition will 
be heartily welcome at these offices, and 
every possible courtesy will be extended 
to them. 





LITERATURE 


“A Prisoner Among Filipinos” is the 
title of Lieutenant-Commander James C. 
Gillmore’s account of his extraordinary 
experiences in the Philippines, which be- 
gins in the August McClure’s. Lieuten- 
ant Gillmore was captured by savage tribes 
while out in a small boat with a scouting 
party on the east coast of Luzon. He had 
more than one narrow escape from death. 
For several months these men traveled 
hundreds of miles through the heart of 
Luzon, enduring unspeakable hardships, 
with no prospect of escape from an awful 
fate at the hands of bloodthirsty Tagals. 
The illustrations by W. R. Leigh, after the 
author’s own sketches, are marvelously 
graphic. 











——_—=> 
PERSONAL. 

Mr. A. C. White, general manager of 
the Providence Telephone Company, sailed 
last Wednesday on the Friesland for a tour 
of Europe, where he goes for rest and 
pleasure. Mr. White will visit the Paris 
Exposition, and various of the European 
capitals during his stay abroad. 








eZ 
Third Rail System in Brooklyn, N. Y. 


The Brooklyn Rapid Transit Company 
has completed the third-rail system on the 
Kings County Elevated Railroad, and 
electricity will be used in operating the 
trains within the next 10 days. 
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Views, News AND INTERVIEWS 


A novelty in outdoor advertising may 
be observed on the trolley road which runs 
between Washington, D. C., and Mount 
Vernon. In several places along the road 
the ordinary bill posters’ signs may be 
seen, but many of them are equipped with 
a reflector containing incandescent lamps 
placed at the top of the sign. An over- 
head line taps the trolley feeder and sup- 
plies current to the lamps, which, at 
night, throw their beams down upon the 
sign and illuminate it for the benefit of 
the trolley passengers. This is a unique 











idea, and, consistently carried out, should 
prove to be effective. 


At the Army and Navy Club, in Wash- 
ington, D. C., there is a little box of an 
elevator which carries members from the 
entrance hall to the upper floors. Just 
alongside the elevator door is a telephone 
booth. A few evenings ago two members 
arrived at the club house a little the worse 
for wear. They sat down in the telephone 
booth, conversed confidentially for a few 
minutes, much to the enjoyment of fel- 
low-members standing near, and then de- 
manded vociferously why the boy did not 
start the elevator. After their friends 
had amused themselves sufficiently, they 
were informed of their error and placed 
in the proper compartment. 


An interesting experiment in photogra- 
phy by electric light has recently been con- 
ducted by a well-known New York photog- 
rapher. In attempting to take portraits 
by electric light, heretofore it has been 
usual to employ are lights, which gen- 
erally have the effect of half blinding the 
sitter, causing a pained expression about 
the eyes, while the distribution of light 
can not be so good as if the sources were 
more numerous and scattered than in the 
case of the usual ares and reflectors em- 
ployed. The new method employs in- 
candescent lamps which are attached to 
an umbrella-shaped contrivance placed 
over the head of the sitter. This carries 
22 lamps, of which 21 are of 100 candle- 
power each and the other, at the centre, 
of 150 candle-power. The umbrella is 
covered with white silk tending to make a 
diffused radiation of the light. A few of 
the lamps are used in focusing and when 
all is ready all are turned on, the voltage 
employed being about double that for 
which the lamps are rated. Under these 
circumstances the lamps burn with intense 
brilliance, giving a soft, pure, white light 
aggregating about 5,000 candle-power for 
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the whole device. With exposures from 
two to three seconds admirable photo- 
graphs have been taken, showing good de- 
tail and the soft and diffused illumina- 
tion which is such a desideratum in por- 
trait photography. 


Mr. H. R. Bostwick, a civil engineer of 
San Francisco, has just closed a contract 
with the government of Corea to build an 
imperial highway, 15 miles long, and an 
extension of the Corean electric railway 
on one side of it, says a press despatch. 
The contract calls for $1,000,000, and this 
large sum spent by Corea is the reason, 
the imperial astrologers declare, why the 
spirit of the young queen, who was mur- 
dered several years ago, could not rest 
peacefully in the present cemetery. This 
cemetery is five miles from the king’s pal- 
ace, in Seoul, and to reach it speedily on 
the frequent pilgrimages required, the 
king conceived the idea of building the 
trolley line. Mr. Bostwick constructed it, 
and it was opened a year ago. Soon the 
king decided it would pay to open the road 
for general use. So, to accustom the 
people to the foreign means of travel, all 
were allowed to ride free for one week. 
The experiment was disastrous, as a little 
girl, bidden by her father to cross the 
track in front of an approaching train, 
was killed. A mob tried to kill Mr. Bost- 
wick and to wreck the road. When quiet 
was restored motormen were imported 
from San Francisco, and the road ran 
once more as usual. Then the king, after 
holding out one whole year against the 
astrologers, decided to move the queen’s 
body. But to do this he concluded to 
move the whole cemetery 15 miles inland 
to a place the astrologers declared was 


propitious. Hence the contract with Mr. 
Bostwick and the big expenditure for the 
little kingdom. The tombs were very 
elaborate, and many of the sepulchres are 
of colossal size, so that the undertaking is 
large and costly. 
<—>>-—_—. 

Electrical Progress in Australia. 

Mr. S. W. Childs has just returned 
from Australia; where, for the past 18 
months, he has been engaged in the con- 
struction of an extensive electric tramway 
system for a London syndicate. In 
handling this important work, Mr. Childs 
has made his usual record in overcoming 
the many difficulties of material and labor 
which presented themselves. Mr. Childs 


traveled all over the Australian colonies 
and reports that extensive projected in- 
stallations are being carried out. He 
further says that in nearly every instance 
American equipments have the call as well 
as American methods, both of which are 
giving entire satisfaction. 
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Wall Street and the Electrical Stock 
larket. 


The Chinese situation occupies the 
foremost position in financial interest at 
the present time. The advices received 
regarding developments in China are of 
dubious authenticity and the situation is 
extremely vague and unsettled. The pos- 
sibilities involved in the question give it 
the first place in financial attention. The 
effect for the current week of the Chinese 
question upon the world’s market has been 
rather a repressive than a depressing one. 
The market closed the week with a gen- 
eral advance and dealings in fair volumes 
for a mid-summer half-holiday. 

On the New York Stock Exchange, 
General Electric closed the week at 130 
bid and 13014 asked, a loss of 134 points 
for the week. Metropolitan Street Rail- 
way, of New York, closed at 1541, bid and 
154% asked, a gain of 31% points for the 
week. Third Avenue Railroad closed at 
111 bid and 112 asked, a gain of 1 point 
for the week. “Brooklyn Rapid Transit 
closed at 5614 bid and 561% asked, a gain 
of 34% points for the week. Manhattan 
Railway, of New York, closed at 901%4 
bid and 905 asked, a gain of 25% points 
for the week. 

On the Boston exchange, American 
Telephone was not quoted. Erie Tele- 
phone closed at 96 bid and 98 asked, a 
loss of 2 points for the week. New Eng- 
land Telephone closed at 123 bid and 125 
asked. 

On the Philadelphia exchange, Electric 
Storage Battery closed at no bid price and 
70 asked. Union Traction closed at 
373g bid and 375 asked, a gain of 14 
point for the week. Electric Company 
of America closed at 936 bid (ex divi- 
dend) and 91% asked, a loss of 3% point 
for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 2214 
bid and 24 asked, a gain of 1 point for the 
week. Electric Boat closed at 16 bid and 
18 asked, indicating no change for the 
week. 

Wall street, July 21. 
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Another Murderer Electrocuted at 
Sing Sing. 

The electrocution of Joseph Mullin, a 
wife murderer, in Sing Sing, N. Y., pris- 
on, at six o’clock, a. M., on July 23, was 
the most successful of any of the 34 exe- 
cutions that have occurred in that prison. 
It took only one shock to produce death, 
and the voltage of 1,700 alternating was 


maintained for only one minute. There 
have been cases in which five distinct 
shocks were necessary to produce death. 
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A Consolidation of:Two Western 
Electrical Houses. 

The Miller-Knoblock Company, South 
Bend, Ind., manufacturers of commutat- 
ors and armature coils, have consolidated 
with the Northwestern Electric Manufac- 
turing Company, of Chicago, makers of 
magnet wire, electromagnets and spark 
coils, and the combined business will be 
conducted under the name of the Miller- 
Knoblock Electric Manufacturing Com- 
pany, at South Bend, Ind. 

The machinery composing the covering 
plant of the Northwestern Company has 
been moved to South Bend and set up, and 
is now in operation. 

The Miller-Knoblock Electric Manufac- 
turing Company will immediately build 
additional insulating machines, and, while 





Fic. 1.—AvTOMATIC ARC 
Suprort, LOWERED. 


the plant they are now operating produces 
silk and cotton-covered magnet wire from 
No. 18 to No. 40, the new machines will 
incredse the line from No. 0 to No. 40. 

With increased capitalization the com- 
pany contemplates large improvements, 
not only in the commutator and armature 
coil business, but in the magnet wire busi- 
ness, and, as the plant occupied is large 
and well adapted to the work, the product 
should be equal to any on the market, and 
as South Bend is an ideal point for manu- 
facturing and selling, there is every pros- 
pect that the company’s business will con- 
tinue to increase. 

The company will make a specialty of 
fine covered wire and coils for telephones. 
a 

The city council of Alliance, Ohio, has 
determined to erect a municipal electric 
light plant. 
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New German Process of Welding 
Pipes. 

At the congress of the Saxon associa- 
tions of engineers and architects just held 
at Liepzig, Mr. Max Schiemann, of Dres- 
den, delivered a lecture, accompanied by 
experiments, on the “Goldschmidt process 
for obtaining high temperatures and its 
practical application,’ writes United 
States Consul Richard Guenther, from 
Frankfort. He compared this new process 
with those hitherto used for heating 
metals for welding. He showed by ex- 
periments the new method of welding 
cast-iron gas pipes of two to four inches 
in diameter, and demonstrated the very 
simple application of the process and its 
result. Briefly stated, it consists in mix- 
ing powdered aluminum with oxide of 
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iron and adding to it an easily ignitable 
substance. This powder is put into a clay 
crucible and then ignited by means of a 
match. The resulting chemical action 
renders the mixture liquid, and this 
liquid is then poured around the place to 
be welded. The object assumes a white 
heat and the welding is done by a very 
simple apparatus. The welded places 
show the same firmness as the original 
piece, and manifold application of ihe 
method is possible. In the near future, 
it is proposed to weld the rails of the elec- 
tric tramway at Dresden, which has al- 
ready been done in other places. The 
speaker welded rails before the audience, 
and the experiments were pronounced very 
successful, especially on account of the 
simplicity of the process. It is considered 
a very important discovery, and great 
hopes are entertained for it. 
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Automatic Electric Arc Lamp 
Support. 

The increasing number of fatalities at- 
tending the trimming of are lamps has 
led to the design of the ingenious auto- 
matic support shown in the accompanying 
illustrations. The object of the support 
arrangement is to facilitate trimming, at 
the same time removing the danger inci- 
dent to handling lamps on a circuit which 
may be alive. It is clearly shown in the 
accompanying illustrations. The method 
upon which it works is that when the lamp 
is lowered it is removed from circuit; 
when the lamp is in the lowered position 
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it is supported by a sprocket chain, as is 
well shown in Fig. 1. When this chain is 
wound up, the lamp-carrying part of the 
device is securely latched into the upper 
portion, completing the electrical con- 
tacts. An upward movement of the chain 
for a short distance releases the latches 
and permits the lamp to be swung down; 
at the same time the connections with it 
are severed and the lamp can be handled 
with perfect impunity. The apparatus is 
constructed with reference to its use both 
indoors and out, a form of lamp-suspend- 
ing post for outdoor work being illustrated 
in Fig. 4. It is claimed that a great sav- 
ing of time as well as elimination of dan- 


ger is secured by this device, which is 
made by Mr. Harry Long, Greentown, 
Ind., under a number of patents secured 
by him. All of the parts are insulated 
with mica and are made interchangeable, 
so that they may be readily replaced. 
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Storage Batteries in a Print-Cloth 
Mill. 

The Arnold Print Works, which are sit- 
uated at North Adams, Mass., cover a very 
large area, having reached their present 
size by a steady growth and addition of 
buildings. As a result of the growth the 
demand for light and power is scattered 
over a large area and generators have 
been installed in various parts of the works 
to meet this demand upon them. The in- 
stallation illustrated here is one of 
chloride accumulators which have. been 
put in to steady the operation of the larg- 
est of the various plants. The battery 
consists of 60 cells in glass jars, and is 
worked in connection with the plant con- 
sisting of a four-pole, 125-volt, 60-kilo- 
watt, compound-wound generator driven 
from a line shaft connected with a 250- 
horse-power Harris-Corliss engine. 

This generator has connected with it 
300 incandescent lights and 40 are lights, 
also motors of the following capacities: 
Three 10 horse-power and one 71% horse- 
power, for elevator service, and one 15 
horse-power, for filtering machines. 

This service is largely intermittent, 
and it was found that the fluctuations 
produced by the starting up of loaded ele- 
vators were sufficient to overload the gen- 
erator seriously, and, at the same time, to 
cause the speed of the engine to drop, thus 
causing the machinery to operate irregu- 
larly and the lights to flicker badly. 
Moreover, the entire lighting load on some 
days is too heavy for the generator alone. 

The conditions under which the battery 
is operated make this situation one of un- 
usual interest, owing to the varying re- 
quirements. The battery is used some- 
times as a regulator to eliminate the fluc- 
tuations from the generator load, allow- 
ing the latter to operate at a steady load. 
It is used for peak work during certain 
times of the year when the lighting load 
becomes very heavy, and for all-night 
lighting when it is desired to operate the 
napping room at night. 

To accomplish these various results, two 
separate sets of bus-bars are provided. 
The generator and lights connect to one 
set through double-pole, single-throw 
switches. The motors are all connected 
to the other set of bus-bars through 
double-pole, single-throw switches. When 
it is desired to use the battery as a regu- 
lator it is thrown into connection with the 
power bus-bars. The positive bus-bars of 
both systems are then connected by a 
switch and the negative bus-bars are con- 
nected together through the booster. 

The booster, when connected up in this 
way, is what is called a constant-current 
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booster, and is designed to keep the flow 
of current from lighting-bus to power- 
bus practically constant, and equal in 
amount to the average load taken by the 
motor circuit. The booster is a small, 
specially-wound generator, driven by a 
motor, with an armature capacity equal 
to the average motor load. So close is 
the regulation thus effected that a load 
equal to the maximum rate of the battery, 
or 160 amperes, thrown suddenly on the 


Vol. 37—No. 4 


to the bus-bars through an underload 
switch and through the booster, with the 
series coil cut out. The booster excitation 
is now controlled only by its shunt field 
and may be set to add any desired voltage 
to the bus-bar voltage in order to charge 
the battery steadily. 

At certain seasons when the factory is 
crowded with work it becomes necessary 
to operate the napping-room all night. 
This only requires four or five horse-pow- 
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power bus-bar does not increase the out- 
put of the generator sufficiently to cause 
any perceptible variation in the voltage 
of the lighting bus-bars, nearly the en- 
tire fluctuation being taken by the bat- 
tery. 

Should it be desirable to operate the 
entire system from the battery alone, a 
case which would occur if the generator 
belt should happen to break unexpectedly, 
it may be done by connecting the power 
and lighting bus-bars, the booster being 
then cut out. 

When the battery has been nearly ex- 
hausted by an all-night run and it is de- 
sirable to charge it up, it can be connected 


er, but previous to the installation of the 
battery it was necessary to operate the 
engine with a dead friction load of about 
30 horse-power, and also to maintain an 
attendant at a cost of two dollars a night. 
This is now all saved by throwing the 
lighting load on the battery at night. As 
the battery voltage drops from its dis- 
charge, the watchman, on his regular 


rounds, cuts in end cells. 

The battery-room is well shown in the 
illustration. Each cell stands on a tray 
filled with sand, this in turn being sup- 
ported on glass insulators. All the atten- 
dance that the battery-room requires is 
adding about an inch of evaporated water 
to each cell every week. 
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‘* Photometrical Measurements and Manual for 
the General Practice of Photometry.” By Wil- 
bur M. Stine, New York, 1900. Macmillan 
Company. Cloth. Five by seven and one-half 
inches. 270 pages, 67 illustrations. Supplied 
by the ELEcTRIcAL REVIEW at $1.60 

Photometry is a subject about which 
much is said and very little understood. 
Professor Stine has done an excellent work 
in producing this complete and careful 
treatise on the subject. The subject of 
photometry is one that has been little un- 
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enter active work in it and wish to learn 


something about it. To quote the author’s 
preface: “The object of the book, in short, 
is to show how electric railway motors are 
made to-day, and why they are made so.” 
The book is not obscured in any way with 
mathematics. There is a chapter at the 
end on the design of street railway motors. 
but, even in this, formule have been kept 
in the background and plain numerical ex- 
amples used. The various chapters take 
up the details of construction and end 
with a resumé of data and dimensions 
and a short thesis on the management and 
repair of street car apparatus. The book 
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Mr. Carlton was 32 years of age and 
had been in the company’s service over 
eight years. He was graduated from 
Dartmouth College in 1891 and began 
work with the company at New York in 
the following Spring. Most of his work 
there had been in connection with the 
telephone sales and he had a large ac- 
quaintance among telephone men in the 
East. In 1897 he went to Japan to look 
after the company’s interests there, and he 
took a leading part in the organization of 
the Nippon Electric Company, of Tokyo, 
being its first secretary. He was devoted 
to the company’s interests and his work 
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derstood in the past and which needs to be 
earnestly studied in the future. In this 
manual either the student or the practi- 
tioner desiring to work with the photo- 
meter and make tests can find the informa- 
tion that he desires. 


‘*Modern Electric Railway Motors. A dis- 
cussion of current practice in electric railway 
motor construction, maintenance and repair.” 
By George T. Hanchett, New York, 1900. 
Street Railway Publishing Company. Six by 
nine inches. Cloth. 200 pages, 157 illustra- 
tions. Supplied by the ELectricaL Review 
at $2.00. 

Mr. Hanchett is an exceedingly prac- 
tical man, and, as a consequence, he has 
written an exceedingly practical book, 
which tells, in the fewest possible words 
and with the least complexity, what the 
inquiring reader wishes to know. The 
book is not written so much for those en- 
tirely familiar with the electric railway 
field as it is for those who are about to 





is a neat and substantial volume and one 
that is destined to meet the demand for a 
book that is both practical and simple, 
and, at the same time, full and accurate. 


OBITUARY. 


WALTER TENNEY CARLETON. 


The death of Walter Tenney Carleton, 
for the past three years the Western Elec- 
tric Company’s representative in Japan, 
occurred at Haverhill, Mass., on July 6, 
1900. 

His health for a year past had not been 
good, but on his return to this country in 
June he had expected that he would be 
able, after a brief vacation, to take up the 
work that had been assigned to him at 
the Chicago house. His death occurred 
after three days’ illness from peritonitis, 
following an unusually difficult operation 
for appendicitis. 


AT THE ARNOLD PRINT WORKS. 


was always efficient and successful. A 
widow and infant son survive him. 


ALEXANDER R. PIKE. 


Mr. Alexander R. Pike, manager of the 
San Francisco office of the Columbia In- 
candescent Lamp Company and the Wag- 
ner Electric Manufacturing Company, 
died very suddenly Saturday, July 14, in 
San Francisco, at the age of 29 years. 

Mr. Pike was born in Brookline, Mass. ; 
he attended the Massachusetts Institute 
of Technology, and entered the electrical 
field in 1890. He was superintendent of 
the testing department of the Missouri 
Edison Company until the Fall of 1896, 
when he resigned to enter the commercial 
side of the electrical business. He was 


very widely known among the electrical 
fraternity, and was a man of sterling 
quality and ability, and a host of friends 
will mourn his demise. 








94 









CORPORATION NEWS 


Dunkirk, Inp.—The City Light and 
Power Company, of Dunkirk, has been 
incorporated. Capital stock, $8,000; di- 
rectors: John H. Brown, K. A. Tracy 
and M. J. Cook. 


East ORANGE, N. J.—The Automatic 
Telephone Meter Company, of East 
Orange, has been incorporated. Capital, 
$125,000; incorporators: C. Bate, W. 
Fairchild, E. J. McNulty. 


Curro, TEx.—The Cuero & Sasseville 
Telephone Company, of Cuero, has been 
chartered. Capital, $6,000; incorporat- 
ors: Mrs. Jane Hunter, Mrs. Willie 
Breeden, Mrs. 8. D. Weldon, all of Cuero. 


NacoepocHEs, Tex.—The Texas Gulf 
Telephone Company, of Nacogdoches, has 
been incorporated. Capital, $10,000; in- 
corporators: E. C. Branch, George H. 
Davidson, K. K. Branch, W. S. Beeson, 
all of Nacogdoches. 














GrNnEvA, INpD.—The Geneva. Telephone 
Company, of Geneva, has been chartered 
to operate telephone lines. Capital, $5,- 
000; incorporators: H. M. Aspy, A. J. 
Miller, A. G. Briggs, T. Drew, O. O. 
Juday, all of Geneva. 


Hacerstown, Inp.—The Hagerstown 
Telephone Company, Hagerstown, has 
been incorporated to operate a telephone 
line. Capital, $8,000; incorporators: J. 
Bowman, B. G. Jewett, J. M. Hartley, 
lL. M. Pierce, all of Hagerstown. 


CuicaGo, Int.—The Economic Light 
and Power Company, of Chicago, has 
been incorporated to operate light, heat 
and power plants. Capital, $10,000; in- 
corporators: E. C. Wetlen, D. T. Camp- 
bell, L. Spahn, all of Chicago. 


CuicaGo, I~tt.—The Scientific 
facturing Company, of Chicago, capital 
$50,000, has been chartered for manu- 
facturing electrical and scientific instru- 
ments and devices; incorporators: H. L. 
Peters, E. J. Farrell, C. R. Harris. 


CAMDEN, N. J.—The American Uni- 


Manu- 


versal Underground Electric Railway 
Company, of Camden, has been incorpo- 
rated to operate trolley systems. Capital, 
$200,000; incorporators: W. Bartram, 


J. M. Deal, W. C. Alexander, C. P. Bal- 


linger. 


New Avsany, Inp.—The New Albany 
Street Railroad Company, New Albany, 
has been chartered to operate a street rail- 
road. Capital, $30,000; incorporators : 
G. M. Clark, E. A. Hartmann, J. F. New- 
house, H. T. Meyer, J. H. Strack, all of 
New Albany. 


PLAINFIELD, N. J.—The Plainfield 
Automobile Company, of Plainfield, has 
been chartered to deal in automobiles. 
Capital, $25,000; incorporators: G. W. 
Rockfellow, C. H. Hand, E. M. French, 
all of Plainfield; S. W. Drake, of Lincoln ; 
©. A. March, attorney, Plainfield. 
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PrirrspurcH, Pa.—The West Pennsyl- 
vania Long-Distance Telephone Com- 
pany, of Pittsburgh, has been chartered to 
construct and operate a telephone line. 
Capital, $10,000; incorporators: H. A. 
Parr, S. N. Browne, both of Baltimore, 
Md.; W. D. Evans, R. A. Spring, W. W. 
Handy, all of Pittsburgh. 


FLORENCE, Coto.—The Florence Elec- 
tric Street Railway has been incorporated 
with a capital stock of $500,000. It will 
operate railroads in Fremont, Teller, El 
Paso, Pueblo and Custer counties, and will 
supply electric power for the general 
trade. The incorporators are: H. A. 
Cook, James Reed and Harry Robinson. 


ZANESVILLE, OH10—The Ben Franklin 
Electrical Company has been incorporated 
with a capital stock of $10,000. The in- 
corporators are: Joseph Shaw, W. W. 
Harper, S. A. Weller, Willis Bailey, Guy 
C. Fergus and Robert B. Reed. The pur- 
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pose of the company is the manufacture of 
a combined burglar alarm and home call 
clock, the patent for which has been se- 
cured by Messrs. Fergus and Reed. 


TronDALE, ALA.—Articles of incorpora- 
tion have been filed by the Irondale Water, 
Light and Power Company. The capital 
of the corporation is $100,000. The pur- 
pose of this incorporation is to maintain 
and operate a system of water and gas 
works and electric light and power plant. 
The principal place of business is Iron- 
dale. The incorporators are: F. W. Tur- 
pin, N. H. Sewall and Robert R. Zeil. 


New York Crty—The Seaside Electric 
Light, Heat and Power Company, whose 
operations are to be carried on in Queens 
County, has been incorporated with the 
Secretary of State. The capital stock is 
$5,000, consisting of shares of $50 each, 
and the directors for the first year are: 
William Wainwright, John Remsen, Mrs. 
Sarah Tater, William G. Wainwright and 
John W. Wainwright, of New York city. 


PEEKSKILL, N. Y.—The certificate of 
incorporation of the Peekskill Lighting 
Company has been filed in the Westchester 
County Clerk’s office. Its capital stock 
is $500,000, and the term of its existence 
50 years. The directors are: Benjamin 


B. Nostrand, Jr., and Henry L. Arm- 
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strong, of Peekskill; H. Hobart Porter, 
Jr., Fraricis Blossom, Alfred Ely, Louise 
M. Fulton, Harold Binney, George H. 
Summerborn and Hillary C. Messimer, of 
this city; Richmond Talbot, of Tuxedo, 
and Henry S. Morton, of Hoboken, N.. J. 


Hervy City, Itu.—Secretary of State 
Rose has licensed the incorporation of the 
Hervy City & Southern Electric Railroad 
Company. The company plans the con- 
struction of an electric road from Hervy 
City to Shelbyville. The capital stock of 
the corporation is to be $150,000. The 
principal office of the road is to be located 
at Macon. The incorporators and mem- 
bers of the first board of directors are: 
J. Smith Butrum, Decatur; Robert B. 
Hennigh, Prairie Home; Robert H. Wood- 
ward, Harold Woodcock and John M. Tur- 
ner, of Macon. 


Ann Arsor, Micu.—The Washtenaw 
Electric Company has filed articles of in- 
corporation with the county clerk, placing 
its capital stock at $50,000. The purpose 
of the corporation is the producing of 
electricity and electric light. The offices 
are to be at Ann Arbor and Ypsilanti and 
the power plant at Geddes. TWo thou- 
sand shares at $25 each are held by: Ber- 
nard Rorison, A. C. Rorison, W. J. Clarke, 
P. M. Miller, W. H. Sweet, C. L. Stevens, 
Robert. Hemphill, Jr., A. Deyer, R. W. 
Hemphill, Clark Cornwell, H. P. Glover 
and R. W. Hemphill, Jr., trustee. 
= 

A New Ignition Battery. 

There have been numerous inquiries 
for batteries to be used for the ignition of 
gas and gasolene engines. The United 
States Battery Company, of New York, 
has recently brought out a new battery, 
illustrated on this page, which is peculiar- 
ly well adapted for this work. The out- 
fit consists of four of the No. 2 cells made 
by this company, put up in pairs, special 
spark coil and a double-throw four-point 
switch, all mounted together on a nicely- 
polished panel 16 inches square. Re- 
charging is effected by means of a small 
generator to be driven by the engine itself, 
or from any other source of direct current 
available. 

Two of these cells in series, using the 
special spark coil, will furnish spark for a 
single-cylinder engine making 280 revolu- 
tions per minute for upward of 100 hours 
on one charge, without missing an explo- 
sion. 

The connections are so arranged that by 
throwing switch either to right or left, 
sparking begins from one pair of cells, and 
charging begins in the other. Polarity 
of current at spark points reverses each 
day, thereby causing points to wear equal- 
ly. As these cells are run and charged on 
alternate days, they are never (barring 
accident to charging current) discharged 
beyond a fraction of their total capacity. 
This reduces the possibility of shutting 
down for repairs to a point hardly worth 
consideration. 

Where it has been introduced the com- 
pany has a uniform report of great in- 
erease in the efficiency of the engine. 
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ELECTRIC LIGHTING 


Several local and out-of-town capital- 
ists will, in the near future, organize a 
new electric light company in York, Pa. 
The new plant will be located in the east- 
ern section of the city, along the line of 
the Pennsylvania Railroad. They pro- 
pose capitalizing it at $100,000. 











At the annual meeting of the Amesbury, 
Mass., Electric Light Company, the follow- 
ing board of directors was elected for the 
ensuing year: Dr. J. F. Spalding, Dr. J. A. 
Douglass, Ezra C. Morrill, John J. Mason, 
Dr. B. H. Young, George F. Bagley, Har- 
rison Rowe; clerk and treasurer, Dr. B. 
H. Young. 


The Norfolk, Va. Heat, Light and 
Power Company has arranged for an issue 
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of $500,000 in bonds. Its property will be 
mortgaged to secure the Central Trust 
Company, of Philadelphia, which will un- 
derwrite the issue. The company will 
furnish electricity in competition with the 
Norfolk Railway and Light Company. 


The Peoples’ Electric Light and Power 
Company, of Newark, N. J., is building a 
power line from the plant, in River street, 
Newark, under the Passaic River, to First 
street, Harrison, and along First street 
and Harrison avenue to Passaic avenue. 
The intention of the company is to pro- 
vide motor power to factories in Harri- 
son, Kearney and East Newark. 


The contract to construct the Hagers- 
town, Pa., municipal lighting plant has 
been awarded the George A. Williams 
Company, of Jersey City. The bid was 
$52,590.20 for the complete plant, site 
excepted. The Williams Company bid on 
Westinghouse machinery. The plant will 
have capacity sufficient to supply 5,600 16- 
candle-power incandescent lamps, or about 
3,500 after deducting the arc services. 


Since the movement developed fully to 
secure for the city of Richmond, Ind., a 
municipal electric light plant, it has devel- 
oped that such a plant can not be put un- 
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der control of a non-partisan board, for the 
reason that there is no law to permit it. 
As the non-partisan board feature is one 
greatly desired in order to divorce the 
plant entirely from politics, an effort will 
be made to get the coming legislature to 
pass a law that will permit city councils 
to put any public work under the control 
of boards of trustees composed of citizens. 


The Portland, Me., Electric Light Com- 
pany is making rapid progress on its dam 
at Great Falls. A crew of 60 men is en- 
gaged in blasting a solid ledge to a depth 
of 23 feet, labor somewhat tedious, and in 
putting in a forebay wall. The Portland 
company has a contract to furnish four 
nine-foot thimbles for the dam, the first 


to be delivered next week. 
Architect asset has drawn 
plans for the power house, 


which is tobe begun the first of 
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August and completed by the first of 
October. It will be let to a contractor. 
By the latter part of September the com- 
pany expects to utilize 1,500 horse-power. 


At the annual meeting of the Still- 
water, Minn., Gas and Electric Light 
Company, the superintendent was author- 
ized to make preparation for enlarging the 
plant so as to largely increase the lighting 
facilities on the streets. The company 
will get power from the falls of Apple 
River, at Somerset, or about two miles 
above the plant that will provide electric 
power for St. Paul. The company elected 
as directors: E. L. Hospes, A. T. Jenks, 
David Bronson, David Tozer, N. N. John- 
son, W. G. Bronson and R. S. Davis. 
The officers elected by the board are: E. 
L. Hospes, president; A. T. Jenks, vice- 
president; R. S. Davis, secretary and 
treasurer ; N. N. Johnson, superintendent. 


The great power plant at Schoharie 
Falls, N. Y., will soon be finished, as the 
Empire State Power Company, in which 
local capital is interested, is pushing the 
work rapidly. It is expected that the 
plant there will be in readiness to begin 
operation by August 1. The stone dam, 
which is about 400 feet long and 12 feet 


95 


high, with a width of 16 feet in the cen- 
tre, has been finished and is now being 
filled. The canal running from the gate 
house at the dam to the forebay near the 
power house has also been finished. This 
is about 3,600 feet long, and is 12 feet 
deep and 40 feet wide at the top. The 
construction of the power house is nearly 
completed, and the four water wheels, of 
1,600 horse-power each, are in place. Two 
electric generators, of 1,200 horse-power 
each, have arrived, and another generator 
of 1,600 horse-power capacity is to be put 
in place. The transmission line to Howe’s 


Cave, 16 miles south, in Schoharie Coun- 
ty, is being finished, the poles having been 
Preparations are now 


erected. being 





Fie. 3.—HEADLIGHT ON DASHBOARD OF 


ELEctrIc CAR. 


made to begin work on the Burtonsville 
plant, which will have a maximum capac- 
ity of 7,500 horse-power. The maximum 
capacity of the Schoharie Falls plant will 
be 4,000 horse-power. 

>> 


Electric Car Lighting. 








Electric light fixtures for electric street 
cars have to be designed with particular 
reference to the use they will meet and the 
somewhat rough treatment they are liable 
to receive, together with the jarring and 
motion of the car. The accompanying 
illustrations show some simple styles of 
fixtures made by the Wheeler Reflector 
Company, of Boston, Mass. Fig. 1 is a 
three-light fixture for the monitor of the 
car, constructed of mirror-plate reflect- 
ing glass and intended to reflect downward 
into the car that part of the useful light 
that otherwise would be lost in shining up- 
ward. Figs. 2 and 3 represent an electric 
headlight of the simplest possible type, 
consisting of an incandescent lamp at the 
focus of a parabolic reflector, the whole 
being enclosed in a malleable iron case 
and having a glass swing-door in brass in 
front. The design of this headlight is 
such that it is fastened in place by means 
of small bolts and requires no cutting of 
the dashboard other than the drilling of 
holes for these. As the headlight projects 
only four and one-half inches, it is pro- 
tected by the buffer, as is shown in Fig. 3. 








INDUSTRIAL NOTES 


The Elgin Automobile Company, Elgin, 
Ohio, has placed an order with the Eddy 
Electric Manufacturing Company, Wind- 
sor, Ct., for 50 electromobile motors. 


The Western Electric Company, New 
York and Chicago, states that it is now 
carrying complete stocks of conduits of 
the Sprague, Greenfield and Loricated 
types, at Chicago. 

The Ironclad Resistance Company, 
Westfield, N. J., now maintains a Europ- 
ean office and warehouse, at 57 New Comp- 
ton street, London, W. C., of which Mr. 
Douglas C. Bate is manager. 


R. L. McOuat, 125 South Meridian 
street, Indianapolis, Ind., reports that 
Peerless fans have been very popular with 
his trade in the middle West, and that the 
sales have largely exceeded anticipation. 


The Electric Appliance Company, Chi- 
cago, reports that regardless of the fact 
that this is the most successful fan season 
they have ever had that they are able to 
ship Dayton fans promptly upon receipt 
of. order. 


The Indianapolis Arm, Bracket and 
Pin Company, Indianapolis, Ind., manu- 
facturer of a line of wooden products for 
electrical purposes, as indicated by its 
name, reports that demands for its mate- 
rial is more active. 

The International Correspondence 
Schools, Scranton, Pa., has issued a hand- 
some booklet containing fac similes of a 
large number of letters from prominent 
men indorsing the course of instruction 
afforded by the schools. 

A pretty souvenir of the fourth annual 
convention of the telephone people, held 
in Cleveland, June 14, has just been dis- 
tributed by the Independent Telephone 
Association of the United States. The 
souvenir is an artistic menu of the ban- 
quet and toasts. 

The Western Electric Company, New 
York and Chicago, is now making a 
specialty of feeder cables for street rail- 
ways and power plants, and of weather- 
proof wire and cable, as well as cross- 
arms, pins and other line material of all 
sorts of electrical construction work. 

The Bridgeport Brass Company,19 Mur- 
ray street, New York, states that it will be 
pleased to send to inquirers a copy of its 
new “Phono-Electric” booklet. This 
booklet sets forth a few of the many ad- 
vantages possessed by “Phono-Electric” 
wire for trolley, telephone and telegraph 
use. 

The Crown Woven Wire Brush Com- 
pany, Salem, Mass., has been selling a 
larger quantity of its well-known Crown 
KX dynamo brushes this season than ever 
before, and it reports a larger increase of 
business from users of that kind of dy- 
namo brushes. The company is kept 
busy filling the orders it has on hand at 
present. 

Shelby Electric Company, Shelby, Ohio, 
is unique inasmuch as it now has a woman 
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salesman, Mrs. M. West, traveling on the 
road. She is said to be most familiar 
with electrical matters, and particularly 
incandescent lamps, and before taking up 
her work of selling had a thorough course 
of training in the company’s shops, at 
Shelby. 


The United States Carbon Company, 
Cleveland, Ohio, has devoted two years of 
careful work to the development of an en- 
closed are carbon with the idea of produc- 
ing, in America, a carbon equal or super- 
ior to the imported carbon. It announces 
that it has now produced such a carbon 
and is desirous of sending free samples 
for tests to electricians and electric light 
stations. 


The United States Carbon Company, 
Cleveland, Ohio, has adopted the simple 
and excellent method of sending out reply 
postal cards containing quotations of its 
prices for carbons of all kinds, and on the 
reply end a request for samples of the 
carbons. Electric light station men re- 
ceiving these need only fill in the blanks 
to receive specimens of any kind of car- 
bons they desire. 


The Potomac Terra-Cotta Company, 
Washington, D. C., manufacturer of the 
Mason underground conduit, in a recent 
communication in relation to this line of 
manufacture for electrical purposes, makes 
the following remark, “Increased activity 
is manifest along this line of construc- 
tion.” The company has recently made 
some large shipments to Cuba and has 
filled several large contracts for telephone 
work in this country and Mexico. 


The Michigan Electric Company, De- 
troit, Mich., has in stock for prompt ship- 
ment various types of the Western Elec- 
tric fan motors for ceiling and desk uses. 
This company is also agent for the entire 
line of electrical specialties made by the 
Western Electric Company, which would 
come under the supply department, and 
also the Petite arc lamps made by that 
company. The Michigan Electric Com- 
pany is also state agent for the Bryant 
sockets, receptacles, switches, cutouts and 
specialties. 


The Sprague Electric Company, New 
York, has recently taken some large orders 
for direct-connected, slow-speed motors 
and generators from well-known firms 
who are building new factories in their 
respective cities. Among them are the 
Weston Electrical Instrument Company, 
Newark, N. J.; the Ithaca Wall Paper 
Mills, Ithaca, N. Y., and Chas. M. Hig- 
gins & Company, Brooklyn. The motors 
for the last-named firm are of the new 
enclosed type. These plants are to be en- 
tirely equipped with the Sprague appara- 
tus. 


“Edison Incandescent Lamps,’ is the 
title of a volume which has just ap- 
peared from the press of the General Elec- 
tric Company. It is, perhaps, the most 
beautiful book illustrating incandescent 
lamps and their uses in _ lighting 
and decoration that has ever appeared. 
Its illustration is sumptuous and in ar- 
rangement and completeness of informa- 
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tion, it is one of the best lamp catalogues 
that has yet been issued. It covers all 
of the varieties of standard, special and 
miniature lamps made by the company 
and is sent upon application to one of its 
offices. 

William Roche, the inventor and manu- 
facturer of the “New Standard” dry bat- 
teries, 42 Vesey street, New York, has 
recently acquired the building and 
property at this address, and, as Mr. 
Roche expresses the idea, “the ‘New 
Standard’ dry battery will, in future, have 
a home of its own.” The building is 
five stories high and is well adapted for 
this manufacturing and is in a most ac- 
cessible location. _ This firm is just plac- 
ing on the market a dry cell outfit of 
eight cells for gas and gasoline engine 
ignition, also a nine-cell outfit for car- 
riage lights and work of a similar charac- 
ter. 

The Western Electric Company, Chi- 
cago and New York, has just brought out 
its bulletin No. 7005 referring to arc 
lamps and their accessories. The bulle- 
tin is well illustrated and contains full in- 
formation regarding the numerous classes 
of arc lamps manufactured by the com- 
pany. It is found that in the designation 
of lamps by descriptive names there is a 
large opportunity for mistakes, so the 
company has sought to overcome this diffi- 
culty by an arrangement of the lamps into 
types and numbers. By this arrangement 
it is thought that much confusion will be 
avoided and that it will be easier to trans- 
act sales of are lamps. 


The Cahall Water Tube Steam Boiler 
is excellently illustrated and described in 
a book well bound and printed on heavy 
calendered paper. The volume opens with 
an interesting essay on “The Evolution of 
Steam Generators,’ and goes on to care- 
fully analyze the comparative values of the 
several methods for steam generation, and 
to show clearly, by most excellent engrav- 
ings, the operations of the various process- 
es in the Cahall water tube boiler. We 
are not informed as to the method of cir- 
culating this volume, but the Cahall sales 
department, Pittsburgh, Pa., the sole sales 
agents for this boiler, are the compilers 
and the book is quite interesting and in- 
structive. 

The New York Trade School, situated 
at First avenue, Sixty-seventh and Sixty- 
eighth streets, New York city, has just is- 
sued a catalogue of its twentieth season. 
It is hard to say too much of the excel- 
lent work that has been done and is now 
being done by this admirable institution. 
The system of instruction is such that the 
young men who enjoy its benefits are 
turned out competent to make a living. 
The school is not a charitable institution, 
a charge being made for its tuition, but 
the terms are merely nominal, meeting 
only a small part of the expense of main- 
taining the school. The course of in- 
struction includes such subjects as elec- 
trical wiring, brick-laying, plastering, 
plumbing, carpentry, house and sign 
painting, printing, etc. The school is 
open on week days and Sunday afternoons 
to the inspection of the public. 








